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These  Timken  Bearings  Have  Run 
70  Times  the  Life  of  the 
Average  Automobile 

The  pinion  bearings  in  the  6  Westing-  The  total  distance  traveled  by  each 
house-Nuttall  gear  reduction  units  at  of  these  bearings  is  the  equivalent  of 
the  Washington  Pulp  and  Paper  Com-  driving  an  automobile  more  than 
pany  have  each  rolled  up  the  enor-  3,500,000  miles,  whereas  the  average 
mous  total  of  over  2,338,000,000  revolu-  automobile  travels  but  50,000  miles 
tions,  and  a  recent  check-up  shows  that  during  its  entire  life, 
they  are  good  for  many  millions  more. 

A  worthy  tribute  to  Timken  stamina! 
Loaded  100%  of  their  Timken  cata-  Don’t  you  want  this  same  unequalled 
logue  rating,  they  have  averaged  6^  endurance  in  your  electrical  equip- 
days  per  week,  24  hours  a  day  since  ment?  The  Timken  Roller  Bearing 
they  were  installed  in  April,  1923.  Company,  Canton,  Ohio. 


Tapered  To" 
Roller 


Safe  and 
Economical 


The  Murray  Crowsncst  is 
economical  and  reliable  for 
lamp  service  and  construction 
work,  for  emergency  calls,  for 
servicing  traffic  lights,  for  line 
work  and  tree  trimming,  for 
repairing  trolley  wires  and 
for  work  on  telephone  and 
telegraph  wires. 


These  illustrations  show 
“every-day”  applications  of 
the  Murray  Crowsnest.  Its 
operation  is  rapid,  it  is  safe, 
it  is  inexpensive  to  buy  and 
maintenance  is  a  minimum. 
It  is  moufited  on  a  light  truck 
such  as  a  Ford  or  Chevrolet. 


h^or  economy  and  safety,  for 
adaptability  to  a  great  variety 
of  work  and  for  speedy  opera¬ 
tion,  the  Murray  Crowsnest 
has  no  equal. 
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A  Comfortable  Criterion  for  Coble  Purchases 


OkoniU  Prodtieti 
OKONITE 
INSULATED 
WIRES  AND 
CABLES 
VARNISHED 
CAMBRIC 
CABLES 
OKONITE 
INSULATING 
TAPE 

MANSON  and 
DUNDEE 
FRICTION  TAPE 
OKONITE 
CEMENT 
•OKOCORO 
OKOLOOM 


OkoniU-CeMtndtr 

Products 

IMPREGNATED 
PAPER  CABLES 
SUPER-TENSION 
CABLES 
SPLICING 
MATERIALS 


Here  is  a  large  switching  station  near¬ 
ing  completion.  It  is  being  equipped 
throughout  with  OKONITE  cables 
which  have  been  installed  with  entire  confi¬ 
dence  that  they  will  not  fail. 

Long  experience  with  our  station  cables 
in  other  plants  has  established  the  comfort¬ 
able  assurance  that  they  will  repeat 
their  accustomed  performance  in  this  new 
plant. 

OKONITE  makes  every  kind  of  cable; 
STATION,  UNDERGROUND,  AERIAL  and 
SUBMARINE.  Our  consulting  service  is  always 
available. 


THE  OKONITE  COMPANY 

tcjoM  MTt 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC.  _ 
Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES: 

NEW  YORK  CHICAGO  PIHSBURGH  ST.  LOUIS  BOSTON 
ATLANTA  BIRMINGHAM  SAN  FRANCISCO 

LOS  ANGELES  SEAHLE  DALLAS 

Novelty  Electric  Co.,  F.  D.  Lawrence  Electric  Co., 

Philadelphia,  Pa.  Cincinnati,  O. 

Canadian  Representatives:  Engineering  Materials,  Limited,  Montreal 
Cuban  Representatives:  Victor  G.  Mendoza  Co.,  Havana 


ELECTRICAL  WORLD— January  31,1^^^ 


ELECTRICAL  WORLD 


for  the  Week  Ending 


January  31,  1931 


Muscle  Shoals  iJiias  a  colossal 
political  and  go^'ernmental  error, 
but  /  fear  that  the  next  decade 
<iAll  see  even  greater  ones  if  some 
of  the  projects  under  vcay  no^v, 
or  projected,  are  constructed.  It 
looks  as  if  the  public  Vi'ere  being 
ballyhooed  for  another  Muscle 
Shoals,  only  on  a  more  gigantic 
ale. 

W.  S.  LEE, 

President  American  Institute 
of  Electrical  Engineers. 


-Power  Board  fight  continues 
with  senators  firm  in  their  demand 
for  ousting  of  three  commissioners. 
Judiciary  committee  votes  for 
court  action — p.  215. 

-Off-peak  heating  of  offices 
has  been  tried  before,  but  here 
is  a  utility  company  which  builds 
a  new  home  with  sole  dependency 
on  electricity  to  meet  New  England 
winters  and  expects  to  show  econ¬ 
omies—/).  243. 


Fight  uneconomic  political  projects, 

Lee  warns  A.  L  E.  E. 

Senators  now  call  for  court  action 

to  oust  commissioners 


-A.I.E.E.  meets  in  New  York 
for  its  annual  convention.  Better 
service  remains  engineer’s  main 
concern.  Lightning,  circuit  break¬ 
ers  and  inductive  co-ordination 
dominate — p.  214. 

-Oil  fields  poorly  electrified 
is  conviction  of  utility  men  serv¬ 
ing  the  territory.  Not  10  per 
cent  of  power  is  electric.  Confer¬ 
ence  discusses  problems  of  this 
alluring  load — p.  216. 

-New  ideas  in  circuit  breakers 
keep  this  branch  of  the  electrical 
art  in  turmoil.  Perfection  remains 
far  afield,  but  improvement  evolves 
from  research.  Commercial  situ¬ 
ation  a  growing  problem — p.  230. 


-Washington’s  power  districts 
do  not  mean  so  much  right  now. 
More  of  a  threat  than  a  promise, 
is  interpretation  of  voters’  action 
in  authorizing  utility  competition 
in  that  state — p.  240. 

-Power-telephone  co-operation 
•n  basis  of  a  ten-y'ear  program, 
for  technical  and  industry  unity 
of  efforts,  brought  order  out  of 
chaos  and  improved  service  to  the 
public — p.  233. 

-Railroad  power  and  its  cost 
discussed  by  electrical  engineers. 
What  is  a  fair  price?  What  bases 
shall  be  established  ?  Another  step 
to  speed  the  electrification  of 
America — p.  224. 


Winter  Convention  of  Institute  Full  of 
Interest  and  Profit 


WITH  the  usual  excellent  attend¬ 
ance,  registration  reaching  1,500, 
and  with  trips  of  inspection  that  en¬ 
abled  the  visiting  engineers  to  supple¬ 
ment  knowledge  acquired  by  ear  with 
that  gained  through  visual  demonstra¬ 
tion,  the  winter  convention  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  held  at  New  York  headquarters, 
again  scored  its  customary  success  this 
week.  President  Lee’s  address  was  a 
clarion  call  to  engineers  to  protest 
against  government  ownership  as  a 
waste  of  the  nation’s  resources  and  a 
subversion  of  American  individual 

initiative.  The  smoker  and  the  dinner- 
dance  added  the  note  of  social  inter¬ 
course  and  promotion  of  acquaintance¬ 
ship,  and  the  presentation  of  the  Edison 
medal  to  Dr.  Frank  Conrad  drew  the 
attention  of  press  and  public. 

On  Tuesday  morning  technical  ses¬ 
sions  opened  with  four  papers  on  induc¬ 
tive  co-ordination,  the  program  then  and 
throughout  the  convention  following 

closely  the  outline  printed  in  the  Elec¬ 
trical  World  for  January  10  (page 
86).  The  discussions  on  co-ordination 
indicated  clearly  the  great  progress 
made  since  the  quick  agreement  of  nine 
years  ago  between  the  major  groups 
in  each  of  the  industries  to  abandon 

ineffective  litigation  and  resort  to 

methcKlical  analysis  along  technical  and 
economic  lines,  thus  benefiting  the  pub¬ 
lic,  which  supports  the  two  services, 
both  through  improvement  of  operation 
and  through  the  rate  reductions  made 
possible  and  effected. 

Protective  devices  were  the  theme  of 
seven  papers  in  the  afternoon.  Insula¬ 
tion  against  lightning  proved,  as  always, 
a  provocative  topic,  and  comment  by 
Dr.  J.  Slepian  and  J.  B.  MacNeill  upon 
circuit-breaker  preformance  theories  as 
expressed  by  D.  C,  Prince  and  W.  F. 
Skeats  led  to  a  lively  discussion  termi¬ 
nating  in  a  general  recognition  of  the 
excellences  of  field  service  of  such 
apparatus. 

The  cognate  topic  of  power  transmis¬ 
sion  was  treated  in  Wednesday  morn¬ 
ing’s  session,  the  five  papers  including 
one  concerning  lightning  experience  on 
the  .American  Gas  &  Electric  Company’s 
152-kv.  lines.  Favorable  comment  was 
presented  by  several  speakers  upon  the 
analytical  methods  now  in  vogue  in 
studying  interruptions  due  to  lightning. 
Lt)w  tower  resistance  to  ground  (5 
ohms  or  less)  appears  essential  in  local¬ 
izing  the  onslaught  of  direct  strokes. 

In  the  evening  came  the  open  meet¬ 
ing,  with  the  presentation  of  tlie  Edison 
medal.  In  bestowing  it  Past-President 


Charles  F.  Scott  alluded  to  the  initiative 
and  creative  achievements  of  the  re¬ 
cipient  in  many  branches  of  electrical 
engineering  and  paid  high  tribute  to  his 
pioneering  contributions  to  the  art.  Dr. 
Conrad  responded  briefly,  pointing  out 
the  value  of  the  scientific  method  of 
approach  to  engineering  problems. 

The  presentation  was  followed  by  an 
address  by  President  Karl  T.  Compton 
of  the  Massachusetts  Institute  of  Tech¬ 
nology  in  which  he  illustrated  a  closely 
reasoned  talk  on  the  electron  by  many 
fascinating  experiments. 

Industrial  power  apidications,  trans¬ 
portation,  including  papers  on  the 
Lackawanna  Railroad  electrification  and 
the  catenary  system  of  the  new  Cleve¬ 
land  terminal ;  electrical  welding,  re¬ 
search  in  cable  laying,  traffic  control 
and  other  fields,  and  developments  in 
electrical  machinery  provided  subjects 
for  five  sessions  on  Thursday  and 
Friday. 

All  the  sessions  of  the  convention  will 
be  covered  in  the  Electrical  World’s 
report  next  week. 

T 


SPRAGUE  PONDERS 


— I’ndrrirood  i  Vndertcood 


Prank  J.  Sprague,  pioneer  engineer 
and  inventor  in  the  electrical  field, 
is  here  depicted  at  work  on  the 
original  models  of  the  dual  elevator 
system  which  is  now  in  service  at 
the  main  office  of  the  Westing- 
house  company  in  East  Pittsburgh, 
operating  under  Sprague  patents. 
(Electrical  World,  January  17, 
page  129.) 


Luminous -Tube  Lishtins  at 
Low  Voltages  Announced 

A  STRIKING  ADVANCE  in  lighting  devel¬ 
opments  was  announced  this  week  In- 
Leroy  P.  Sawyer,  vice-president  of 
Claude  Neon  Lights,  Inc.,  New  York, 
in  connection  with  the  prcKluction  of 
rare  gas  tubes  to  operate  on  standard 
1 10/22()-volt  circuits.  By  suitable  mix¬ 
tures  of  gases  and  improvements  in 
electrode  design  a  wide  range  of  color 
efTects  is  produced,  with  uniform  flux 
distribution,  full  daylight  effects,  in¬ 
creased  efficiency  of  operation  and 
added  life  of  units.  ,  The  cathode  is 
initially  heated  by  a  6-volt  coil  which 
is  cut  out  of  circuit  automatically  after 
the  luminous  discharge  starts.  The 
new  low-voltage  tubes  have  attained 
a  luminosity  as  high  as  2,000  lumens 
per  foot  compared  with  60  to  132 
lumens  per  foot  for  high-voltage  lumi¬ 
nous  tubes.  They  are  adapted  to  com¬ 
mercial,  industrial  and  special  residen¬ 
tial  applications,  notably  in  panel  and 
recessed  units. 

T 

President  Jones  Says 
Service  Must  Be  Sold 

Comparing  unfavorably  the  progress 
of  the  electrical  industry  commercially 
with  its  great  engineering  achievements. 
President  W.  A.  Jones  of  the  National 
Electric  Light  Association  told  the  Elec¬ 
trical  Assficiation  of  New  York  on  Wed¬ 
nesday  of  this  week  that  there  has  been 
no  adeijuate  plan  for  expending  money 
and  effort  to  get  business  and  that  there 
has  been  a  lack  of  co-operation  between 
the  branches.  Market  possibilities  are 
almost  limitless,  he  said ;  talk  of  satura¬ 
tion  is  absurd. 

Among  opportunities  for  enterprise 
he  enumerated  air  conditioning  in 
homes,  offices  and  factories,  ventilation 
and  cooling,  health  appliances  in  home 
and  office,  better  home  lighting,  correc¬ 
tion  of  existing  insurance  violations, 
rural  electrification,  highway  lighting 
for  safety,  complete  industrial  motoriza¬ 
tion  and  industrial  electric  heating. 
Rational  rate  structures  and  complete 
co-operation  between  light  and  power 
companies,  contractors  and  dealers 
would  get  the  business. 

T 

Utility  Problems  Draw 
Statisticians*  Attention 

Public  utility  problems  were  dis¬ 
cussed  from  several  points  of  view  be¬ 
fore  the  American  Statistical  .Associa¬ 
tion  on  Wednesday  evening  when  the 
meniliers  held  a  dinner  meeting  m 
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FIRST  UNIT  AT  CHUTE-A-CARON  IS  STARTED 


This  first  plant  of  the  Alcoa  Pozver  Compands  hydro-electric  project 
at  Chnte-d-Caron,  on  the  Saguenay  River,  Quebec,  xvill  have  a  rating 
of  260,000  hp.  in  four  units,  of  xvhich  the  first  has  Just  started  up. 
Ultimate  development  by  the  building  of  the  Shipshaw  plant  xvill  add 
nearly  800,000  hp.,  operating  under  a  head  of  205  ft. 

T  T  T 


Xew  York.  Martin  J.  Insull,  president 
Middle  West  Utilities  Company,  de¬ 
scribed  the  benefits  from  consolidation 
and  told  how  great  power  systems  have 
been  built  up.  Dr.  John  Bauer,  utility 
expert,  gave  his  reasons  for  thinking 
that  the  domestic  customer  had  been 
discriminated  against  in  the  matter  of 
rates  in  order  to  favor  industrial  con- 
sinners  and  appealed  for  a  standardized 
rate  base.  Thomas  F.  Woodlock,  ex- 
nieinber  of  the  Interstate  Commerce 
Commission,  opposed  public  ownership 
and  pointed  to  the  low  rates  attained 
in  Washington,  D.  C.,  through  contract 
between  the  political  regulating  Ixxly 
and  the  utility  company.  In  conclusion 
Mr.  Woodlock  stated,  “I  wonder  if  the 
irritation  against  the  electric  rates  is 
really  felt  by  the  customers  or  is  stim¬ 
ulated  by  politicians.”  Jacob  H.  Goetz, 
a  lawyer,  argued  for  cost  of  repro¬ 
duction  new  as  the  projier  valuation 
system. 

T 

Senate  Still  Fightins 
Power  Board  Members 

Still  dissatisfied  with  the  action  of 
the  Federal  Power  Commission  on  the 
reappointment  of  C.  A.  Russell,  solicitor, 
and  W.  V.  King,  chief  accountant,  the 
Senate  on  January  23  adopted,  by  a  vote 
of  45  to  32,  a  motion  by  Senator  Walsh 
of  Montana  to  recommit  the  names  of 
Chairman  George  Otis  Smith,  Marcel 
Garsaud  and  Claude  L.  Draper  to  the 
interstate  commerce  committee  of  the 
Upper  House,  which  approved  their 
nominations  before  the  Senate  con¬ 
firmed  them  in  office. 

Following  the  vote.  Senator  Walsh 
pressed  for  action  in  court  against  the 
commissioners,  notice  of  whose  con¬ 
firmation  President  Hoover  has  declined 
to  return.  Upon  Senator  Walsh’s 
motion,  the  Senate  unanimously  re¬ 
ferred  to  its  judiciary  committee  a 
resolution  directing  the  District  Attor¬ 
ney  of  the  District  of  Columbia  to  insti¬ 
tute  quo  xvarranto  proceedings  to  ascer¬ 
tain  if  the  three  commissioners  are 
lawfully  in  office.  The  judiciary  com¬ 
mittee  voted  by  eight  to  three  to  do  so, 
and  the  audit  and  control  committee 
approved  an  appropriation,  but  Senator 
Shortridge  blocked  immediate  consider¬ 
ation  by  the  Upper  House.  In  the 
meantime  a  motion  made  in  the  House 
of  Representatives  by  Mr.  La  Guardia 
of  Xew  York  to  strike  the  salaries  of 
the  commissioners  from  the  independent 
offices  supply  bill  was  defeated  by 
102  to  37. 

Soon  after  the  Senate  had  recom- 
mitted  the  names  President  Hoover 
Rave  out  the  text  of  an  opinion  by 
Attorney-General  Mitchell,  taking  a 
position  contrary  to  that  assumed  by  the 
Senate. 


Maltbie  to  Stay  as  Head 
of  New  York  Commission 

Governor  Roosevelt  reappointed  Milo 
R.  Maltbie  this  week  as  chairman  of 
the  Public  Service  Commission  for  ten 
years  at  an  annual  salary  of  $15,000. 
The  nomination  was  submitted  to  the 
Senate  and  confirmed  at  once. 

T 

M  uscle  Shoals  Motions 
Again  Fail  to  Advance 

In  the  Senate  on  Wednesday  motions 
by  Senator  Black,  Alabama,  to  suspend 
the  Senate  rules  in  order  that  Muscle 
Shoals  legislation  might  be  considered 
as  “rider”  amendments  to  the  War  De¬ 
partment  appropriation  bill  were  twice 
defeated,  receiving  a  majority  but  not 
the  two-thirds  vote  required  in  procedure 
of  this  kind. 

The  amendments  proposed  by  Sen¬ 
ator  Black  would  provide  for  the  leas¬ 
ing  of  the  nitrate  plants  at  Muscle 
Shoals  for  fertilizer  production  and 
would  direct  the  Secretary  of  War  to 
give  preference  to  municipalities  in  the 
sale  of  Muscle  Shoals  power.  A  mo¬ 
tion  by  Senator  Howell.  Nebraska, 
directing  the  sale  of  Muscle  Shoals 
power  to  municipalities  for  4  mills  a 
kilowatt-hour  also  failed. 


Trade  Investigators  Reach 
Alabama  Power  Company 

Purchase  of  electric  power  by  the 
Alabama  Power  Company  from  the  gov¬ 
ernment  plant  at  Muscle  Shoals  is  an 
“advantage’’  to  the  company  rather  than 
a  “necessity,”  according  to  testimony 
before  the  Federal  Trade  Commission 
on  Monday  of  this  week  by  Judson  C. 
Dickerman,  engineer  examiner  for  the 
commission.  Mr.  Dickerman  testified 
also  on  the  company’s  rate  schedules 
and  its  “real  progress”  in  rural  elec¬ 
trification  and  gave  the  company  a  high 
rating  on  the  operating  side. 

Reviewing  the  corporate  history  of 
the  company  and  its  pretlecessors,  testi¬ 
mony  offered  by  Robert  J.  Rider,  com¬ 
mission  accountant,  disclosed  an  appre¬ 
ciation  of  approximately  $9,900,000.  It 
was  set  forth  that  stocks  valued  at 
$9,975,000  were  issued  by  the  newly 
consolidated  power  company  in  1913  in 
return  for  stocks  of  the  constituent 
companies  the  par  value  of  which  was 
$99,500.  It  was  also  disclosetl  that  the 
Electric  Bond  &  Share  Company  mar¬ 
keted  49,329  shares  of  preferred  stock 
for  the  company  at  a  charge  of  $2  a 
share.  Loans  of  approximately  $51,- 
000,000  were  advanced  by  the  .South¬ 
eastern  Power  &  Light  Company  at 
rates  varying  from  4^  to  6  per  cent. 
F'oreign  investment  was  superseded  in 
wartime  as  an  influential  factor. 
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than  is  commonly  known,  but  the  use 
was  shown  to  he  still  really  small. 

F.  A.  Graham,  Kansas  City  Power 
&  Liffht  Company,  and  \V.  H.  Stueve, 
Oklahoma  Gas  &  Electric  Company, 
were  elected  as  chairman  and  vice- 
chairman,  respectively,  of  the  con¬ 
ference. 


LARGE  TRANSFORMERS  FOR  MOUNTAIN  STATE 


time  exclusively  to  “pushing”  the  com¬ 
pany’s  stocks  and  making  collections 
from  installment  buyers.  Their  coinpen- 
.sation,  it  is  understood,  is  paid  by  the 
companies  from  the  revenues  derived 
from  sales  of  gas  and  electricity  and  is 
charged  as  operating  expense. 

Because  of  this  stock-selling  system 
the  commission  has  issued  an  order  to 
the  Western  Distributing  Company, 
seeking  increased  domestic  gas  rates  in 
22  towns  in  the  state,  to  segregate  in 
Keller  of  the  Electric  Bond  &  ti«ie  and  dollars  the  service  rendered  by 
The  paper  was  based  employees  in  attending  to  duties  con¬ 
nected  with  the  distribution  of  gas  and 
The  their  occupation  as  stock  salesmen  for 
the  Cities  Service  Company.  W’lien  this 
information  shall  have  been  received 
the  commission  will  determine  what 
proportion  of  the  salaries  should  be 
■barged  to  operating  expense  and  what 

as  a 


A  bank  of  three  load-ratio-eontrol  transformers,  rated  in  all  at  37,500 
kva.,  has  recently  been  erected  at  the  North  Denver  substation  of  the 
Public  Service  Company  of  Colorado.  'Hie  picture  shoivs  two  of  them 
in  process  of  installation. 


Share  C  ompany. 

^um  Lodd  ””  analysis  of  about  50  representative 
schedules  from  interested  utilities, 
i.vcT  FORMS  and  diversities  of  these  schedules,  apparent 
3ser  approach  to  in  most  striking  manner  when  brought 
■vice  conditions  together  for  analysis,  made  it  easily 
icerns  of  electric  understood  why  the  pipe-line  operator 
s  to  acquire  the  would  be  inclined  to  use  oil  engines  for 
the  production,  pumping  rather  than  to  buy  electricity  should  be  borne  by  the  company 
ing  of  petroleum,  under  a  multiplicity  of  different  condi-  financing  charge, 
r^et  even  10  per  tions  and  agreements.  The  matter  of  ▼ 

constitutes  prob-  standardization,  particularly  in  refer- 

field  for  the  ex-  ence  to  voltages  as  affecting  the  costs  ^  A  C  F 

electric  .service,  of  spare  equipment — ^as,  for  instance,  rOiQ  V»Ompany  CXpanC 

tstanding  points  transformers  that  the  pipe-line  operator  Rjvcr  RoUQC  Plant 

electric  utilities  might  want  to  use  in  various  locations  ^ 

applied  to  the  — received  its  share  of  discussion  after  Recent  details  of  the  expansini 
Inch  was  held  at  a  paper  on  “Engineering  Problems,”  by  being  carried  on  in  the  River  ] 
19  and  20,  under  E.  T.  Keck  (read  by  G.  E.  Hengy)  of  (Mich.)  plant  of  the  Eord  Motor 
A.  Jennings  the  Texas  Power  &  Light  Company,  pany  say  that  the  110,000-kw.  st 

lectric  Company,  had  been  presented.  compound  turbo-generator  unde 

rn  of  the  con-  The  disposition  of  the  oil  industry  to  stallation  by  the  General  El 
:ricity  supply  to  use  its  own  products  (largely  on  the  Company  (described  in  the  Elect 
roleum  industry,  basis  of  zero  cost)  for  energy  produc-  W'orld  for  October  19,  1929,  page 
nd  refining,  the  tion  rather  than  to  purchase  power  was  will  be  driven  by  steam  from  tw( 
is  with  the  third  held  to  be  a  considerable  obstacle  in  the  high-pressure  boilers,  each  to  gei 
that  most  im-  way  of  expansion  of  central-station  700,000  lb.  an  hour,  .said  to  be  the  i 
»e  taken  by  the  service  in  this  field ;  but  that  this  oh  est  steaming  capacity  yet  reached 
secure  any  ap-  stacle  is  not  now  so  formidable  as  in  high-pressure  boiler.  New  ' 
load  represented  years  past  was  shown  in  three  papers  blowers,  increasing  the  air  outp 
xtension  of  jiipe  on  protluction  of  petroleum,  refineries  30,000  cu.ft.  a  minute  to  each  ( 
asoline  virtually  and  eiiuipment  manufacturing,  by  R.  E.  plant’s  two  blast  furnaces,  will 
is  in  this  branch  Hendricks,  Texas  Electric  Service  Com-  stitute  a  third  major  addition  t 
ing  problems  of  pany:  W.  S.  Baugh,  Kansas  Gas  &  River  Rouge  plant. 

Electric  Company,  and  Ralph  Kelley,  Another  striking  feature  of  tl 
liformity  of  con-  Westinghouse  Electric  &  Manufacturing  stallation  is  the  2-mile  water  t 
s  of  utilities  that  Company.  These  papers  indicated  per-  15  ft.  in  diameter,  which  will  be  c: 
L*  throughout  its  haps  a  larger  use  of  electricity  in  the  of  delivering  1,000,000,000  gal.  of 
t  of  a  paper  by  fields  of  oil  production  and  refining  a  day. 
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Power  and  Resulation 
in  State  Lesisiatures 

COLORADO. — The  Public  Utilities 
Commission  is  asking  for  an  appropria¬ 
tion  to  enable  it  to  initiate  rate  proceed¬ 
ings,  from  which,  it  thinks,  “a  substantial 
reduction  in  rates”  may  spring. 

IDAHO. — The  authority  of  the  Pub¬ 
lic  Service  Commission  of  Idaho  to 
issue  certificates  of  convenience  and 
necessity  and  to  approve  municipal 
franchises  would  be  abolished  by  a  bill 
introduced  in  the  Senate. 

INDIANA. — House  bill  112  re-enacts 
the  Public  Service  Commission  law 
with  amendments  to  provide  that  valu¬ 
ations  for  rate-making  purposes  shall 
he  on  the  basis  of  cost  less  depreciation, 
instead  of  on  reproduction  value;  that 
no  utility  shall  manufacture  or  sell  ap¬ 
paratus  designed  to  consume  its  prod¬ 
uct  if  the  property  for  such  manufac¬ 
ture  or  the  overhead  for  selling  is  in¬ 
cluded  in  the  valuation  of  the  utility, 
and  that  appeals  from  decisions  of  the 
Indiana  commission  cannot  be  taken  to 
tlie  lower  federal  courts,  but  must  be 
taken  to  the  Indiana  Supreme  Court 
and  then  to  the  United  States  Supreme 
Court.  Another  bill,  introduced  by 
Representative  Reisinger  of  Evansville, 
would  abolish  the  Public  Service  Com¬ 
mission  entirely. 

KANSAS. — A  House  bill  prohibiting 
public  utilities  from  selling  merchandise 
has  been  introduced.  If  it  becomes  law, 
it  will  terminate  a  long-standing  prac¬ 
tice  of  electric  and  gas  companies  in 
Kansas. 

MINNESOTA. — Provision  for  the 
submission  of  a  constitutional  amend¬ 
ment  which  would  allow  the  state  to 
acquire  hydro  sites,  develop  water  power 
and  distribute  electricity  is  proposed  in 
a  Senate  bill.  Bills  specifically  carry¬ 
ing  out  Governor  Olson's  legislative 
program  are  also  in  process. 

MLSSOURI.  —  Under  terms  of  a 
House  bill  the  Public  Service  Commis¬ 
sion  would  be  required  to  make  a  rate- 
base  valuation  of  each  public  utility  in 
the  state  at  least  once  every  seven  years. 
Another  bill  empowers  the  commission 
to  examine  into  any  charge  made  against 
a  public  utility  by  a  holding  company 
for  supervision,  services  or  managerial 
or  financial  assistance  and  also  recjuires 
the  commission  to  determine  the  reason¬ 
ableness  of  any  contract  between  a  pub¬ 
lic  utility  and  any  company  having  an 
interest  in  or  control  over  such  utility. 
The  bill  further  provides  that  in  valuing 
a  utility  the  commission  shall  be  con¬ 
trolled  chiefly  by  the  original  cost  of 
the  property  and  the  cost  of  reproduc¬ 
tion  new  less  depreciation,  but  does  not 
prescribe  the  exact  formulas  to  be  used 
to  determine  the  relative  weight  of 
such  costs. 


NEBRASKA. — Three  radical  mem¬ 
bers  of  the  House  have  introduced  a 
bill  prohibiting  any  person  or  corpora¬ 
tion  selling  and  distributing  electrical 
energy  from  making  a  lower  rate  or 
price  in  any  one  section  or  community 
than  is  charged  by  it  in  other  cities  it 
serves  within  the  state,  after  making 
due  allowance  for  the  difference,  if  any, 
in  the  actual  cost  of  supplying  such 
service.  Permission  is  given  to  meet 
the  rates  of  a  bona-fide  competitor.  The 
same  members  sign  another  bill  which 
fixes  the  kilowatt-hour  as  the  standard 
unit  for  all  charges  made  to  consumers 
and  specifically  rules  out  under  a  penalty 
of  $25  to  $100  for  each  offense  any 
readiness-to-serve,  meter  or  delinquent 
charge.  Senator  Wherry  has  introduced 
a  bill  authorizing  cities  of  the  second 
class  and  villages  to  fix  maximum  in¬ 
clusive  rates  for  gas  and  electric  com¬ 
panies  operating  under  franchise. 

OKLAHOMA. — A  number  of  bills 
affecting  public  utility  companies  have 
been  introduced.  The  most  important 
is  one  for  creating  a  tax  commission 
composed  of  three  members  to  be  ap¬ 
pointed  by  the  Governor  and  who  can 
be  removed  by  him  at  will.  The  tax 
commission  is  required  to  render  find¬ 
ings  as  to  the  assessment  of  all  railroad 
and  public  service  corporation  property 
to  the  State  Board  of  E(|ualization  for 
its  final  action.  This  bill  has  already 
been  passed  and  approved  by  Governor 
Murray  and  is  now  a  law. 


OREGON. — In  his  report  State  En¬ 
gineer  Stricklin  recommends  that  all 
future  contracts  for  the  construction  of 
water-power  plants  be  subject  to  ap¬ 
proval  by  the  state  and  awarded  to  the 
lowest  qualified  bidder.  He  also  recom¬ 
mends  legislation  giving  the  state 
authority  to  regulate  and  control  the 
diversion  of  water  from  reservoirs  con¬ 
structed  by  individuals  and  corporations, 
except  those  of  municipalities  where 
constructed  for  other  purposes  than 
power  development,  and  says  further 
that  the  Governor  should  be  authorized 
to  appoint  a  committee  to  enter  into 
compacts  with  other  states  for  the  con¬ 
struction,  operation  and  maintenance  of 
power  dams  and  their  appurtenances. 

PENNSYLVANIA.— Senator  S.  W. 
Salus  of  Philadelphia  has  introduced  a 
resolution  asking  that  a  committee  of 
six  Republican  and  three  Democratic 
Senators  investigate  charges  made  by 
Governor  Pinchot  in  his  inaugural  ad¬ 
dress  that  the  government  of  the  com¬ 
monwealth  is  dominated  by  the  public 
utilities.  Senator  W.  H.  Earnest  of 
Dauphin,  declaring  that  there  is  wide¬ 
spread  belief  that  the  charges  of  in¬ 
competence,  neglect  and  failure  to  func¬ 
tion  properly  are  true,  asks  that  the 
Public  Service  Commission  be  investi¬ 
gated  by’the  joint  judiciary  committees 
of  the  Senate  and  House  and  that  the 
report  of  its  finding  be  submitted  to 
the  Legislature  not  later  than  March  3. 
Both  of  the  Senators  named  are  classed 

T  T 


T 

FURMAN  SHOALS  PLANT  ADVANCING  SURELY 


Although  not  regarded  as  a  rush  job,  satisfactory  progress  was  made 
during  the  past  year  on  the  Georgia  Pozver  Company’s  60,000-hp. 
development  at  Furman  Shoals  on  the  Oconee  River,  and  a  mass\of 
concrete  masonry  has  already  been  poured  for  the  superstructure  of  the 
pozver  house.  The  photograph'  shozvs  the  site  as  it  appeared  > on 

December  1  last. 
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^as  anti-Pinchot  men.  Committee  action 
was  deferred  to  next  week.  A  bill 
limiting  the  functions  of  the  present 
Public  vice  Commission  to  those  of 
a  court  and  creating  a  new  Department 
of  Public  Utilities  was  introduced  in  the 
liouse  last  week. 

W’b'ST  X’lRGlXI.A. — Senator  Hen- 
shaw  of  Berkeley  County  lias  intro¬ 
duced  a  measure  to  increase  the  royalty 
charge  to  be  collected  by  the  state  on 
generated  water  power  from  $10  per 
100  hp.  to  $1(M)  per  100  hp.,  or  ten 
times  the  rate  fixed  by  the  Legislature 
of  1020.  Another  provision  in  the  Hen- 
shaw  hill  makes  it  mandatory  for  the 
licensee  to  develop  all  parts  of  a  group 
of  projects  for  which  a  license  has  been 
granted  within  a  period  of  one  year, 
if  any  citizen  elect  to  petition  the  Public 
Service  Commission  for  a  cancellation 
of  the  franchise.  A  third  provision  of 
the  hill  would  re(|uire  the  commission 
to  determine  rates  for  power  in  ac¬ 
cordance  with  the  proximity  of  the  con¬ 
sumer  to  the  developing  plant.  Increased 
tax  rates  for  utilities,  together  with  a 
privilege  tax  on  licensees  under  water¬ 
power  grants,  are  among  things  pro¬ 
posed  by  other  West  Virginia  legisla¬ 
tors.  A  tax  of  6  per  cent  on  the  value 
of  power  shown  by  the  gross  proceeds 
as  produced  in  West  Virginia  is  pro¬ 
vided  and  the  rate  on  electric  light  and 
power  companies  is  to  be  increased  from 
three-fifths  of  1  per  cent  to  2  per  cent  through  the 
under  the  terms  of  bills  introduced.  Namee,  Lui 

WISCONSIN.— Two  joint  resolu-  Maltbie  anr 
tions  providing  for  constitutional  amend-  posed  it.  T 
metits  and  two  bills  for  public  owner-  crease  m  r; 
ship  and  operation  of  utilities  have  been  trolling  wei 
intro<luced  in  the  Legislature  by  Senator  determining 
O.  S.  Loomis  of  Mauston.  The  first  majoril 

constitutional  amendment  would  allow  $^^H1.B00.  o 
the  state  to  recapture  water  develop-  value, 
ments  and  to  engage  in  the  electrical  The  disst 
business.  The  second  constitutional  the  case  a1 
amendment  is  identical  with  one  passed  l‘^29,  this 
in  1929  and  exempts  generating  and  “I*i  the  fi 
distributing  systems  from  the  debt  lim-  members  s; 
itations  of  municipalities  which  want  to  property  (! 
go  into  the  electrical  business.  One  of  represents 


OLYMPIA’S  FLOODLIGHTING  STRICTLY  MODERN 


— Eeyalime  View  Compani/ 


Ancient  Olympians  might  rub  their  eyes  if  they  could  znrzv  the  exterior 
lighting  of  the  nezv  Washington  State  Capitol  in  the  modern  namesake 
of  their  sacird  z-ale.  This  installation,  a  Crouse-Hinds  undertaking, 
employs  sez'eral  hundred  floodlighting  units  to  illuminate  the  dome  and 
hundreds  of  smaller  units  in  the  corridors  back  of  the  columns. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 

United  States 

Both  sides  summed  up  jn  this  week’s 
hcarine:  of  the  loiigf-drawn-out  New 
York  Kdison  rate  case,  the  companies 
insisting?  that  their  offer  was  the  best 
possible  and  antagonists  threatening  mn- 
tiicipal  competition  if  still  lower  rates 
were  not  established.  Only  one  more 
lieurinj,^  is  to  be  beld,  if  any. 

Hk.arin'c.s  on  the  appmc.vtion  of  the 
city  of  St.  Louis  for  a  reduction  in  the 
rates  of  the  Union  Electric  Light  & 
Power  Company  to  domestic  consumers 
were  resumed  by  the  Missouri  Public 
Service  Commission  at  Jefferson  City 
last  week.  R.  N.  Boyle,  consulting  engi¬ 
neer  for  the  city,  and  Chief  Accountant 
H.  \V.  Ross  of  the  commission  testified, 
the  latter  saying  that  an  audit  of  June 
j  30.  1929,  indicated  that  the  cost  of  the 

I  company’s  fixed  physical  property  was 

i  $54,969,411,  the  portion  allocated  to  St. 

[  Louis  being  valued  at  just  under  $40.- 

!  000, ()()(). 

i 

Because  of  the  d.ad  condition  of  the 
municipal  steam  turbine  at  Little  Rock, 
Ark.,  the  city  has  closed  down  its  plant 
•  for  the  time  being  and  is  buying  all  its 
energy  from  the  Arkansas  Power  & 
Light  Company. 

At  a  special  election  the  voters  of 
Altamont,  111.,  rejected  by  434  to  258 
a  proposal  that  the  municipal  light  and 
power  plant  and  waterworks  be  sold  to 
the  Central  Illinois  Light  &  Power 
Company. 

With  four  Superior  Court  judges  on 
the  bench  to  take  the  place  of  Supreme 
Court  judges  disqualified  by  stock 
ownership,  presided  over  by  Judge 
Marcus  W.  Beck,  the  only  member  of 
the  Supreme  Court  free  to  hear  the  case, 
the  arguments  in  the  Crisp  County 
power  case  were  made  on  January  23. 
(Electrical  World,  October  4,  1930, 
page  627.)  Chairman  James  A.  Perry 
of  the  Georgia  Public  Service  Commis¬ 
sion  pre.sented  the  commission’s  case. 
Att(»rneys  for  the  power  company 
claimed  that  the  language  of  the  com- 
niis>i()n’s  order  to  show  cause  was  in 
reality  a  prejudgment  and  did  not  give 
tile  power  company  an  opportunity  to 
he  heard.  The  court  deferred  decision. 

Coxsolidation  of  the  Conowingo 
Electric  Light  &  Power  Company  and 
the  Northern  Maryland  Power  Com¬ 
pany  has  been  effected,  the  united  com¬ 
pany  to  be  known  as  the  Conowingo 
Power  Company. 

A  PROPOSAL  THAT  THE  Los  .Angeles  City 
Council  submit  a  municipal  power  bond 
issue  for  $19,000,000  to  tbe  voters  at 
the  general  city  election  of  June  2  next 
•s  under  consideration  by  city  author¬ 


ities.  A  power  bond  is.sue  of  $13,3(K).- 
000,  submitted  at  the  election  last  fall, 
failed  to  receive  the  necessary  two-thirds 

vote. 

% 

The  Delaware  Power  &  Light  Com¬ 
pany  of  Wilmington,  Del.,  announces  a 
reduction  in  rate  schedules  for  residen¬ 
tial  and  commercial  electric  lighting, 
which  will  effect  an  annual  saving  to 
consumers  of  $135,000.  The  new  rates 
become  effective  I'ebruary  1.  This  is 
the  fifth  reduction  within  two  and  a  half 
years.  'I'he  previous  reductions  have 
effected  a  saving  to  the  consumers  of 
$330,000  annually. 

The  International  Paper  Company 
won  a  victory  in  the  Supreme  Court 
last  week  when  the  court  reversed  a 
judgment  of  the  Court  of  Claims  and 
decided  that  the  government  must  pay 
the  company  $304,685  for  water  rights 
it  held  in  the  Niagara  River  during  the 
World  War. 

An  order  issued  by  the  Missouri  Pub¬ 
lic  Service  Commission  recently  author¬ 
ized  the  Empire  District  Electric  Com¬ 
pany  to  proceed  with  the  construction 
and  operation  of  its  dam  and  power 
house  at  Table  Rock,  on  the  White 
River,  in  Taney  County — a  long-con- 


Coming  Meetings 

Paolflc  Coast  £lectrical  Association — 
Commercial  Section,  L.os  Angeles, 
F'eb.  5-e.  K.  1.  Dazey,  447  Sutter 
St.,  San  Francisco. 

Midwest  Power  Engineering  Confer¬ 
ence — Chicago,  Feb.  10-13.  G.  E. 
Pflsterer,  308  W.  Washington  St., 
Chicago. 

Public  Utility  (iroup,  Nationiil  .Asho- 
ciatloii  of  I'urcliaNiiiK  .Agents — 

Statler  Hotel,  Hoston,  Feb.  1!*  and 
20.  G.  A.  Uenard,  11  Park  Place, 
New  York. 

North  Central  Division,  N.E.U.A. — 

Fhigineering  meeting,  Minneai)olis. 
Feb.  23  and  24.  J.  AV.  liapham,  S03 
I’lymouth  Bldg.,  Minneapolis. 

American  Institute  of  Electrical  En- 
ginccrN  —  District  meeting,  Pitts¬ 
burgh,  March  9-13.  F*.  L.  Hutchin¬ 

son,  33  W.  39th  St.,  New  York. 

Oklahoma  ITtilities  Association — Okla¬ 
homa  City,  March  10-12.  E.  F.  Mc¬ 
Kay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 

Illinois  State  Electric  Association  — 
Springfield,  III.,  March  12  and  13. 
G.  AV.  Schwaner,  205  Illinois  Mins 
AA^orkers’  Bldg.,  Springfield,  Ill. 

Northwest  Electric  Light  and  Power 
Association  —  Commercial  Section, 
Spokane,  AA’’ash.,  March  16-18;  Engi¬ 
neering  Section,  VA'cnatchee,  AA'ash  , 
March  18-20  ;  Accounting  Section, 
Salt  L,ake  City,  April  13  and  14. 
B.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

Southeastern  Division.  N.E.L.A. — Vlnoy 
Park  Hotel,  St.  Petersburg,  Fla., 
April  1-3.  C.  M.  Kilian,  508  Haas- 
Howell  Bldg.,  Atlanta,  Ga. 

Maryland  Utilities  Association — Lord 
Baltimore  Hotel,  Baltimore,  April 
10.  D.  E.  Kinnear,  803  Court 
Square  Bldg.,  Baltimore. 

Missouri  Association  of  Public  Utilities 
— Flxcelsior  Springs,  Mo.,  April  IB¬ 
IS.  F.  D.  Beardslee,  3i5  N.  12tl» 
St.,  St.  Louis. 

Southwestern  Geographic  Division, 
N.E.L.  A. — Mineral  AA'ells,  Tex.,  April 
21-24.  S.  J.  Ballinger,  San  Antonio 
Public  Service  Co.,  San  Antonio,  Tex. 

Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 
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tcmplated  project  that  has  encountered 
much  enforced  delay.  The  development, 
which  awaits  a  federal  license,  is  to 
be  desijjned  for  an  ultimate  capacity  of 
250,000  hp. 

By  A  VOTE  OF  THREE  TO  TWO  the  City 
Council  of  Portland,  Ore.,  has  placed 
itself  on  record  as  iK'ing  “in  favor  of 
a  municipally  owned  and  operated  power 
and  li^ht  sy.stem  in  the  city”  and  taken 
the  first  step  toward  authorizing  its 
Commissioner  of  Public  Utilities  to 
spend  any  or  all  of  $25,000  budgeted 
l)y  tbe  city  for  investigation  of  tbe 
feasibility  of  such  a  system.  The  Mayor 
opposed  the  motion. 

Resoli’tions  calling  for  more  expedi¬ 
tious  handling  of  Imsiness  coming  before 
it  have  been  adopted  by  the  California 
Railroad  Commission.  Under  the  new 
policy  long-drawn-out  rate  proceedings 
will  not  meet  with  its  approval,  and 
more  hearings  will  be  beld. 

Canada 

Sale  of  the  Pri.nce  Ai.dert  (Sa.skat- 
chewan)  electric  light  plant  to  Cana¬ 
dian  Utilities.  Ltd.,  f(*r  $875,000  has 
been  antborized  by  tbe  burgesses  of  that 
city  following  a  vote  taken  January  14. 
A  17^  PER  CENT  REDUCTION  iti  the  rate 
charged  power  consumers  using  elec¬ 
tricity  for  manufacturing  has  been  made 
by  the  Toronto  Hydro-Electric  Power 
Commission.  It  is  estimated  that  the 
reduction  will  mean  a  saving  of  l)e- 
tween  $100,000  and  $150,000  a  year  to 
manufacturers.  There  will  be  no  re¬ 
duction  in  the  rate  on  domestic  power. 
The  fourth  20,000-hp.  generator  in 
the  Grand  Falls  (New  Brunswick) 
hydro-electric  plant  has  been  placed  in 
commercial  operation  by  the  Interna¬ 
tional  Hydro-Electric  Sy.stem,  a  division 
of  the  International  Paper  &  Power 
Company.  The  full  installation  has  now 
been  completed. 

Abroad 

Issuance  by  the  British  Central  Elec¬ 
tricity  Board  of  the  South  Scotland 
Electricity  Scheme  makes  the  ninth  pre¬ 
pared  by  the  commissioners.  When  the 
tenth,  under  consideration  and  concerned 
with  the  north  of  Scotland,  is  published, 
the  whole  of  England,  Scotland  and 
Wales  will  be  covered  by  regional 
schemes  on  the  way  to  operation.  The 
South  Scotland  scheme  is  somewhat  dif¬ 
ferent  from  the  other  schemes,  the  area 
comprised  being  large  and  the  popula¬ 
tion  very  small.  Plans  include  five 
hydro-electric  stations  with  a  total  esti¬ 
mated  capacity  of  140,000  hp. 

The  longest  high-voltage  system  in 
Newfoundland — a  66-kv.,  50-mile,  three- 
phase,  steel-pole,  copper  line — has  just 
been  completed  by  the  International 
Power  &  Paper  Company.  It  runs  from 
the  157,000-hp.  Deer  Lake  hydro  plant 
and  will  supply  a  maximum  of  6,000  hp. 
to  a  mining  company. 
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Support  for  cultural  standards 

Rising  taxes  on  utilities  and  rising  clouds  of 
still  more  taxes  to  come  cause  much  concern. 
But  not  all  the  import  of  taxes  lies  on  the  gloomy 
side.  The  taxes  are  in  large  part  allocated  to  the 
support  of  our  great  educational  system  and  there¬ 
fore  make  a  positive  contribution  to  the  social 
culture  of  the  age. 

The  entire  school  system  from  kindergartens 
to  normal  schools  and  colleges  in  Alabama  had 
to  live  on  a  budget  of  $3,250,000  twenty  years 
ago.  In  1929  this  outlay  had  grown  to  $28,500,- 
000  with  the  much  more  extensive  and  effective 
schools  now  provided.  Meanwhile  assessed  valu¬ 
ation  of  electric  utilities  had  grown  from  less  than 
$2,000,000  to  more  than  $76,000,000 — one- 
third  of  the  total  utility  property  in  the  state  at 
the  present  time.  In  turn  the  total  utility  as¬ 
sessed  valuation  is  about  one-fourth  of  that 
assessed  on  all  property  in  the  state.  In  this 
instance,  then,  it  is  evident  that,  very  roughly, 
one-twelfth  of  the  present  enormous  and  com¬ 
mendable  educational  expenditure  is  being  sup¬ 
ported  by  taxes  contributed  by  the  electric  utilities 
alone;  and  much  of  the  balance  comes  from  indus¬ 
trial  and  other  enlivened  values  founded  on  the 
universal  availability  of  electric  power. 

I  hose  who  are  disposed  to  lament  the  omni¬ 
present  machine  and  look  with  alarm  upon  the 
Bnrelenting  progress  of  the  electrical  age  may 
well  give  heed  to  the  direct  support  both  afford 
to  maintenance  and  advance  of  cultural  stand¬ 
ards.  Culture  does  not  suffer  from  conflict  with 
materialism.  It  follows  and  lives  on  material 
progress.  The  Golden  Age  of  Pericles  and  the 
Elizabethan  era  both  waited  for  commercial 
supremacy.  America’s  cultural  pre-eminence  and 
enviable  diffusion  of  knowledge  are  the  direct 
consequence  of  the  wherewithal  to  foster  them 


having  arisen  out  of  the  prosperity  which  indus¬ 
trialism  establishes.  Our  schools,  colleges,  poets, 
authors,  artists  and  musicians  are  thriving  on  the 
proceeds  of  the  steam,  hydro  and  electric  revolu¬ 
tion.  The  renaissance  in  culture  and  art  will  find 
footing  for  its  next  strides  in  the  prosperity  of 
the  just-beginning  era  of  electrified  industry  and 
electrified  habitations. 


Railroad  electrification 
and  energy  rates 

Railroads  and  electric  utilities  are  in  the 
same  boat  as  far  as  rates  are  concerned. 
Both  are  having  the  same  difficulties  in  making  the 
public  and  the  authorities  realize  all  the  factors 
which  enter  into  the  cost  of  maintaining  a  utility 
or  a  railroad.  It  should  therefore  be  easy  for 
the  two  to  understand  each  other  when  the  ques¬ 
tion  arises  of  establishing  an  energy  rate  for  rail¬ 
road  electrification.  Yet  there  has  been  an  under¬ 
current  of  misunderstanding.  The  real  reason  for 
this  seems  to  lie  in  the  fact  that  before  questions 
of  finance  can  be  discussed  all  engineering  features 
must  be  agreed  upon,  because  in  the  last  analysis 
rates  must  be  based  on  engineering  features.  The 
N.E.L.A.  offers  a  forum  for  the  utility  men  to 
discuss  their  own  problems  among  themselves, 
and  the  various  railroad  associations  offer  a  sim¬ 
ilar  forum  for  the  railroad  men.  But  until  now 
there  has  been  no  common  meeting  place  for  the 
two  groups. 

The  New  York  Section  of  the  A.I.E.E.  is 
therefore  to  be  congratulated  upon  having  ar¬ 
ranged  a  joint  meeting  of  its  power  and  trans¬ 
portation  groups,  where  the  engineering  questions 
underlying  rates  were  competently  discussed  both 
from  the  viewpoint  of  the  utility  selling  energy 
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and  from  that  of  the  railroad  as  a  consumer.  A 
few  more  such  meetings  should  clear  up  all  the 
misunderstandings  in  regard  to  engineering  fea¬ 
tures,  and  after  this  is  done  definite  understanding 
in  regard  to  rates  should  come  readily.  The  rail¬ 
roads,  the  utilities  and  the  public  at  large  are  all 
benefited  by  such  get-together  meetings. 

An  embarrassing  lesson 
in  three  appliances 

Nothing  more  stimulating  to  market- 
minded  men  has  occurred  in  the  electrical 
industr''  than  the  sales  of  electric  clocks,  ranges 
and  refrigerators  last  year.  Business  was  bad. 
People  were  not  spending.  It  was  no  time  to 
talk  about  luxuries.  And  yet  three  and  one-half 
times  as  many  clocks  were  sold  as  in  the  prosper¬ 
ous  year  previous,  while  sales  of  ranges  and  re¬ 
frigerators  increased  1 1  and  23  per  cent  over 
1929. 

It  is  easy  enough  to  cite  that  at  the  close  of 
1930  only  4.4  per  cent  of  American  homes  were 
cooking  electrically  and  only  9.4  per  cent  owned 
refrigerators  and  only  7.3  per  cent  had  electric 
clocks.  But  that  Is  not  the  point.  The  .Interest¬ 
ing  aspect  of  these  figures  is  that  these  luxuries 
could  be  and  were  sold  in  this  twelve  months  of 
popular  discouragement  and  depression.  It 
proves  the  salability  of  the  merchandise.  It 
raises  the  question  as  to  whether  or  not  electrical 
men  should  be  content  to  gain  so  slowly  in  their 
growing  market.  If  electrical  appliances  can  be 
sold  this  way  by  extra  efforts  against  such  odds, 
can  we  excuse  the  fact  that  year  after  year  in 
normal  operations  the  average  residence  load  is 
increased  by  but  a  scant  20  kilowatt-hours  and 
barely  keeps  up  with  the  increasing  population  in 
the  growth  of  total  wired  homes? 

It  is  just  a  matter  of  increasing  man  power, 
management  and  methods  whether  the  electrical 
Industry  sells  $789,634,625  worth  of  appliances 
In  a  year,  as  it  did  in  1930,  or  many  times  that 
amount.  But  in  this  vast  country,  if  any  increased 
progress  is  to  be  achieved,  it  must  be  made  a 
major  operation,  planned  and  financed  as  the  big 
job  that  it  is.  This  fact  must  be  faced  no  matter 
If  it  is  embarrassing. 


Network  improvements 
aid  operators 

Financially  speaking,  every  economic 
aspect  of  electrical  distribution  is  “on  the  car¬ 
pet”  beside  the  executive  desk.  Distribution  net- 
w'orks  are  facing  the  same  kind  of  cross  examina¬ 
tion  as  are  other  facilities.  Many  problems,  of 
course,  still  remain  to  be  settled,  but  the  present 
trend  of  design  reveals  gratifying  responsiveness 
to  the  needs  of  operating  companies  and  of  their 
customers. 

Network  transformers  have  become  a  fairly 
specialized  class  of  units  of  late,  but  a  wide  range 
of  dimensions  is  available  for  units  of  stated 
ratings  to  facilitate  their  installation  in  restricted 
locations  without  inviting  trouble  from  the  oper¬ 
ating  standpoint.  Considerable  progress  has  been 
made  in  the  concentration  of  accessories  like 
primary  entrance  and  secondary  terminal  boxes, 
protectors,  grounding  switches  and  ground  ter¬ 
minals  at  the  transformer.  Marked  savings  in 
cable  runs  and  other  material  are  resulting.  De¬ 
tachable  types  of  air-breaker  units  and  protector 
mechanisms  are  coming  into  vogue,  enabling  units 
in  good  order  to  be  substituted  quickly  for  appa¬ 
ratus  in  trouble.  Special  attention  has  been  given 
to  the  accessible  mounting  of  relays  and  their  con¬ 
nections  in  waterproof  and  gas-proof  boxes,  and 
the  use  of  flexible  control  cabling  and  sectlonal- 
ization  of  terminal  functions  is  following  the  lead 
of  the  communication  engineer.  Flame-proof 
cable  is  receiving  attention  on  a  larger  scale,  and 
the  regulation  and  division  of  load  between  neigh¬ 
boring  transformers  is  being  more  effectively 
studied,  with  a  present  trend  toward  the  use  of 
less  reactance  in  transformers  and  cable  circuits  in 
equalizing  such  division. 

It  appears  that  99  per  cent  of  the  220-volt 
motors  operated  on  208-volt  networks  are  giving 
satisfactory  service,  as  is  the  use  of  1 15-volt  lamps 
on  120-volt  network.  Tests  are  being  made  of 
aluminum  cable  for  convenience  in  burning  off 
sections  near  faults;  and  some  companies  are  in¬ 
stalling  ground  switches  operable  from  outside 
vaults  and  manholes.  All  in  all,  the  progress  of 
network  engineering  reveals  a  most  helpful  co¬ 
ordination  of  effort  between  manufacturing  and 
operating  engineers. 
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The  challenge  of  oil 

About  five  per  cent  electrified.  That  is  the 
^condition  of  the  petroleum  industry  in  the 
United  States  as  it  is  seen  by  electric  utility  men 
of  the  Southwest.  These  men  have  for  five  or 
six  years  wrestled  with  this  situation  as  indi¬ 
viduals,  and  in  some  cases  they  have  achieved 
remarkable  performances  in  the  application  of 
central-station  energy  to  the  production,  transpor¬ 
tation  and  refining  of  petroleum. 

It  is  true  enough  that  progress  on  any  broad 
front  is  but  the  sum  of  individual  steps;  but  cer¬ 
tainly  there  must  be  more  steps  If,  Instead  of  leav¬ 
ing  each  individual  to  walk  unsupported  and 
alone,  there  is  to  be  concerted  action  as  the  re¬ 
sult  of  full  understanding  all  along  the  line.  Such 
understanding  appears  to  be  In  the  way  of  reali¬ 
zation  as  regards  the  approach  of  the  electric 
utilities  to  service  to  the  petroleum  Industry. 

In  order  to  deal  with  the  problem  of  service 
to  the  oil  Industry  the  utilities  will  have  to  con¬ 
sider  the  revision  of  conditions  in  their  practices 
that  undoubtedly  will  affect  other  businesses  than 
that  of  oil.  Uniformity  of  rate  and  contract 
forms,  standardizations  of  service  conditions.  If 
worked  out  successfully  for  application  to  the 
oil  business,  will  certainly  be  applied  to  other  in¬ 
dustries  of  national  scope,  such,  for  instance,  as 
packing,  railroads  and  chain  stores.  And  It  will 
certainly  do  no  harm  for  the  electric  utilities  so 
to  arrange  their  affairs  that  a  customer  will  not  be 
forced  to  learn  a  new  language  concerning  rates 
and  service  requirements  when  he  turns  from 
dealing  with  the  power  company  in  one  territory 
to  talk  to  the  power  company  In  another. 

The  challenge  to  electricity  in  the  petroleum 
field  Is  provided  not  only  by  the  paltry  five  per 
cent  of  electrification.  Other  percentages  also  de¬ 
mand  attention.  The  average  efficiency  of  oil 
production — that  Is,  from  power  input  in  the  form 
of  fuel  or  other  energy  source  to  oil  on  the  top 
of  the  ground — cannot  be  much  more  than  fifteen 
per  cent  for  the  whole  industry.  Inventiveness 
and  ingenuity  In  the  application  of  electric  power 
can  raise  this  value  very  greatly.  As  a  matter  of 
^Jict,  a  new  development  that  includes  a  sub¬ 
merged  pump,  but  that  as  yet  has  hardly  gradu¬ 
ated  from  the  experimental  stage,  will,  if  claims 


made  for  it  are  sustained,  show  an  efficiency  of 
about  fifty  per  cent. 

Appreciation  and  understanding  of  the  prob¬ 
lems  of  oil  production  and  handling  on  the  part 
of  the  electric  utilities,  which  apparently  are  now 
well  started  from  the  business  angle,  and  technical 
and  inventive  effort  will  surely  show,  in  the  next 
few  years  at  least,  a  change  for  the  better  in  the 
figures  with  which  oil  now  challenges  electricity. 

Some  specifications — 
a  vestigial  survival? 

FIDO,  In  the  routine  of  composing  himself  for 
the  night,  turns  around  several  times  on  his 
bed,  pawing  and  scratching  at  it  in  his  revolutions. 
That  is  a  vestigial  habit,  instinctive  from  the  days 
when  his  wolf-like  ancestor  raked  together  a  pile 
of  leaves  and  twigs  for  comfort  in  his  slumber. 
The  suspicion  will  not  down  that  no  better  reason 
than  the  dog  might  give  for  his  rotary  exercise 
can  be  advanced  for  certain  of  the  specifications 
included  in  some  purchase  orders. 

F'requently  the  inclusion  of  specifications  is 
merely  a  part  of  the  ritual  of  order  writing.  Too 
frequently  is  the  basis  for  inspection  omitted.  Of 
course,  if  material  or  equipment  that  is  bought  on 
specification  should  go  “haywire”  during  opera¬ 
tion,  from  inherent  fault,  then  the  buyer  may  re¬ 
cover  from  the  seller.  But  the  fault  must  be 
proved  to  be  inherent,  not  one  caused  since  the 
purchase.  That  is  none  too  easy  If  the  purchase 
was  made  several  years  before.  Furthermore,  a 
fault  disclosed  by  operation  usually  does  damage 
in  bringing  Itself  to  notice,  and  although  there 
may  be  recovery  for  the  fault  itself,  it  will  be  ex¬ 
tremely  difficult  to  collect  for  the  damage  it 
caused.  It  is  much  better  to  find  the  fault  before 
It  has  a  chance  to  advertise,  perhaps  violently,  its 
presence  in  operation. 

The  only  way  to  ascertain  whether  goods  pur¬ 
chased  are  in  conformity  with  the  specifications  is 
to  inspect  them  and  find  out.  The  time  to  inspect 
is  before  the  bill  is  paid.  Inspection  of  purchases 
must  be  a  regular  organized  function  in  charge  of 
responsible  men.  Only  in  this  way  can  purchase 
by  specification  be  more  than  a  futile  gesture,  a 
vestigial  habit. 
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What  Shall  Be  the  Price 

for  Railroad  Power? 


The  effects  of  railroad  load  factors,  the  billing  de¬ 
mand  interval,  diversity  with  resi)ect  to  time  and 
l<K'ation  of  the  railroad  load  ( both  independently 
and  with  regard  to  other  utility  loads),  return  on  in¬ 
vestment  in  s])ecial  facilities  and  recovery  of  investment 
residuals  on  termination  of  the  contract  are  being  can¬ 
vassed  more  actively  lx?causc  of  the  accelerated  elec¬ 
trification  program  now  under  way.  These  factors 
underlying  the  contractual  provisions  governing  the  pur¬ 
chase  of  power  by  railroads  from  power  utilities  were 
aired  at  a  recent  joint  meeting  of  the  power  and  trans¬ 
portation  grouj)s  of  the  New  York  Section,  A.I.E.E. 

In  order  to  reconcile  utility  costs  with  equitable  rev¬ 
enue  from  the  railroads  it  has  become  common  practice 
to  center  the  charges  about  a  stipulated  load  factor 
incorporated  in  the  contract  as  a  guarantee.  The  effect 
is  to  make  the  revenue  constant  for  load  factors  below 
the  stipulated  value.  A  question  then  arises  in  con¬ 
nection  with  load  factors  in  excess  of  that  stipulated 
value.  A  jx'rfect  contractual  clause  would  result  in 
parallelism  of  the  cost  and  recovery  curves.  Alex  E. 
Ilauhan,  interconnection  engineer  of  Public  Service  Gas 
&'  Electric  Company,  said  that  there  is  no  difficulty  in 
wording  such  a  clause  nor  difficulty  in  its  application. 
The  difficulty  comes  in  maintaining  equity  for  both 
parties  when  costs  change  for  the  utility  and  traffic  con¬ 
ditions  change  the  railroad’s  load  factor,  both  in  unan- 
tici])ated  manner. 

More  specifically,  he  pointed  out  the  influence  of  the 
hilling  demand  basis.  Once  the  reepusite  investment  has 
been  determined  by  the  utility  the  methods  of  recovering 
return  upon  it  amount  to  rate  artifices,  predicated  jirinci- 
pally  uixin  ascertaining  the  demand  and  then  hilling  on 
that  basis.  A  wide  variety  of  metering  and  hilling  bases 
may  he  devised  to  jiroduce  the  re<juisite  income  for  ca-* 
])acity  allocations.  To  show  the  correlation  of  .some  of 
these  alternatives  Mr.  Bauhan  presented  a  table  dealing 


with  assumed  conditions  for  commuting  and  trunk  line 
electrification,  all  being  referred  to  the  fifteen-minute 
demand  as  a  standard  of  reference.  The  metered  de¬ 
mand  for  each  of  these  assumed  load  curves  will  bear 
a  definite  ratio  to  the  fifteen-minute  registration  and, 
to  recover  the  necessary  capacity  revenue,  the  hilled 
demand  must  he  adjusted  in  inverse  ratio.  Of  course 
the  longer  the  demand  period  the  less  in  general  the 
average  demand  recorded.  The  ratio  of  decrease  is 
tabulated  for  the  hypothecated  load  curves  based  on 
experience  with  railroad  demands.  The  contract  clauses 
which  aim  at  equity  in  this  field  are  not  wholly  perfected. 
Incidentally,  this  table  serves  to  show  the  risk  of  com- 
jiarison  of  rates  under  which  utility  power  is  sold  to 
railroads  unless  the  full  details  of  load  characteristics 
and  the  hilling  demand  are  simultaneously  considered. 

What  peak  shall  fix  the  rate? 

Diversity  is  another  significant  element  of  contractual 
negotiation.  Peak  responsibility  has  lost  in  favor  in 
utility  circles  in  dealing  with  their  familiar  residential, 
commercial  and  industrial  loads.  Similarly  the  out-of- 
])ocket  costs  of  the  power  company  for  generation 
are  more  definitely  associated  with  the  actual  railroad 
peak  than  with  the  in.stantaneous  contribution  to  the 
system  ])eak.  The  savings  from  the  resulting  diversity 
are  contemplated  by  the  utility  in  fi.xing  the  demand 
charge  not  Iniilt  directly  on  the  peak  responsibility  con¬ 
cept.  Once  the  charge  has  been  fixed  some  contractual 
jmovision  must  he  considered  to  guard  against  insuffi¬ 
cient  recovery  on  capacity  investment  in  case  the  railroad 
adopts  other  sources  of  supply  to  eke  out  its  peak  and 
thus  reduces  its  demand  payments  to  the  original  sup- 
jdier.  On  the  other  hand,  railroad  tonnage  and  schedules 
may  well  increase  and  the  time  of  peak  shift  to  coinci¬ 
dence  with  the  power  system  peak.  In  fact,  a  shift  of 
30  minutes  in  the  time  of  existing  suhurhan  traffic  peaks 


Basis  of  charge  on  termination 
of  contract 

The  power  i.urchiiser  i.s  contractually 
obligated  to  pay  the  supplier  the  actual 
cost  of  the  interconnecting  facilities 
less  the  sinking  fund  accumulated  and 
the  residual  value  for  other  applica¬ 
tions  of  the  relinfiuished  facilities. 
The  termination  charge  Is  here  made 
in  the  form  of  a  2J  per  cent  annuity 
(compounded  at  H  per  cent)  reduced 
by  a  3  per  cent  sinking  fund  (likewise 
compounded  at  5  per  cent). 
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Relation  of  Demands  Based  on  Different  Intervals 
and  Demand  Charges  for  a  Specific  Case 


Suburban  Service 

Trunk  Line — 

All  Services 

Billing 

Demand 

Billing 

Demand 

Billinft  Demand  Basis 

Demand 

Charge 

Demand 

Charge 

Annual 

Maximum  15-minute . 

1.00 

1.00 

1.00 

1.00 

Maximum  30-minute . 

0.95 

1.05 

0,98 

1.02 

Maxiniufn  60-iiiinute . 

0.89 

1.12 

0,96 

1.04 

Maximum  clock  hour . 

0.71 

1.41 

0.95 

1.05 

Averace  of  three  maximum  clock  hours 

0.69 

1.45 

0.90 

III 

Montlil) 

Maximum  15-minute . 

0.88 

1.  13 

0.89 

1.12 

Maximum  60-minute . 

0,79 

1.27 

0.85 

1.18 

Maximum  clock  hour . 

0.63 

1.59 

0.85 

1.18 

Averasie  of  three  maximum  clock  hours 

0.61 

1.64 

0.80 

1.25 

Averafic  of  daily  maximum  five  minutes 

0.81 

1.23 

0.83 

1.20 

in  the  metropolitan  area  would  entail  nearly  double  gen- 
eratinfj  costs  to  the  utilities  supplying  railroad  ])o\ver. 
Prevailing  contracts  inadecjuately  ])rovide  for  these  ex¬ 
igencies  arising  out  of  controllable  or  uncontrollable 
changes  in  diversity.  Remedies  based  on  prescriptive 
limitations  on  the  use  of  auxiliary  power  sources,  the 
area  in  which  the  power  shall  be  used,  and  classification 
of  railroad  usages  have  not  been  found  effective.  They 
restrict  freedom  of  action,  prevent  most  economical  utili¬ 
zation  and  circumscribe  emergency  measures  in  case  of 
jxnver  supply  failure  or  unusual  traffic.  In  Mr.  Bauhan’s 
o])inion  contracts  will  ultimately  be  devised  to  correlate 
more  explicitly  the  factors  of  demand,  diversity  and 
])eak  res|xjnsibility. 

Many  of  the  facilities  are  special 

Many  of  the  facilities  provided  for  conversion  and 
delivery  of  railroad  power  are  special  in  that  they  are 
only  in  part  adaptable  to  other  types  of  i)ower  require¬ 
ments.  Further,  the  initial  installation  and  the  iwogres- 
sive  enlargements  must  be  predicated  on  subsequent  re¬ 
quirements  of  the  railroad.  Low  initial  requirements 
of  the  railroad  must  be  reconciled  with  relatively  high 
initial  commitments  by  the  power  vendor.  Averaging 
is  a  common  resort  in  this  connection  to  keep  revenues 
in  line  with  costs.  On  the  other  hand,  this  difficulty  is 
obviated  if  agreement  can  be  reached  on  fixed  annual 
rental  for  the  facilities  i)rovided,  independently  of 
metered  and  billed  demands.  But  terminatiou  of  the 
contract  is  always  to  be  contemplated  in  the  contract, 
even  if  not  a  likely  eventuality.  In  most  cases  these 
railroa(l-|)ower  contract  clauses  are  still  too  crude  to 
insure  perfect  equity.  Intercompany  dealings  between 
power  utilities  have,  however,  led  to  the  adoption  of 
clauses  which  make  allowance  for  other  feasible  uses  of 
the  special  equijiment  released  and  then  assess,  by  way 
of  an  annuity,  that  portion  of  the  balance  not  accumu¬ 
lated  by  sinking  fund  procedure  in  the  retirement  reserve. 

Attention  was  called  by  J.  H.  Coffin  of  Jackson  & 
Moreland  to  the  shift  in  time  and  location  of  the  rail¬ 
road  load  as  the  fleet  of  commuter  trains  move  in  during 
the  morning  rush  and  out  during  the  evening  on  the 
Lackawanna  system.  Power  is  being  obtained  from 
three  different  utilities  in  three  distinct  zones  of  the 
electrification.  Possible  oiltage  of  one  source  imme¬ 
diately  raises  the  question  of  the  assessment  for  e.xcess 
demand  imposed  on  the  other  sources.  To  the  railroad 
h  appears  that  credit  for  the  outage  period  at  the  failing 
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source  should  comixjnsate  for  the  excess  payments  for 
the  other  supplies  and  some  additional  consideration 
given  to  the  decreased  efficiency  and  poorer  regulation 
of  voltage  on  the  railroad  system  having  to  transfer  the 
deficiency.  It  was  Mr.  Coffin’s  opinion  that  the  three 
companies  should  co-operate  in  framing  a  joint  con¬ 
tract  to  cover  the  demand  aspects  under  such  circum¬ 
stances. 

Sidney  Withington  of  the  New  Haven  road  reviewed 
the  growth  of  electrification  on  that  road  since  it 
bought  the  estate  of  li^dwin  Booth,  the  famed  actor, 
at  Cos  Cob  and  erected  in  1906  its  own  power  house  on 
that  site  because  no  utility  was  in  a  |x)sition  to  undertake 
the  railroad  traction  load.  F2xtensions  have  been  made 
to  that  plant  from  time  to  time,  but  meanwhile  power 
contracts  have  been  negotiated  with  companies  of  the 
New  York  Edison  group,  the  Connecticut  Light  &  Power 
Company  (at  Devon),  the  Connecticut  Company  (the 
New  Haven’s  trolley  subsidiary,  at  New  Haven),  and 
also  an  emergency  connection  with  the  Pennsylvania  Rail¬ 
road  on  the  Bayside  tie.  The  latter  three  are  all  variable- 
ratio  motor-generator  sets,  involving  a  total  of  four 


The  New  Haven’s  11,000-volt  sy.stem  has  more  than  700 
miles  of  electrified  track  .served  by  a  third  of  a  million 
hor.sepower  in  motive  equipment.  Some  of  the  original 
locomotives  have  run  nearly  2,000,000  miles ;  they  are  on 
their  fifth  round  trip  to  the  moon. 
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it  is  expected  that  their  performance  will  be  equivalent 
to  that  of  the  new  line  construction. 

For  switches  of  the  older  type  that  were  retained  in 
service  the  practice  of  installing  fused  arcing  rings  on 
the  dead-end  insulators  has  been  adopted.  The  fusecl  arc¬ 
ing  ring  assembly  consists  of  two  parts,  the  fuse  holder 
and  the  ring ;  the  ring  is  attached  to  the  line  end  of  the 
dead-end  insulators  and  is  energized  at  line  i)otential 
and  the  fuse-holder  assembly  is  attached  to  the  grounded 
switch-frame  end  of  the  strain  insulators.  Each  assenihlv 
holds  two  fuses  that  project  at  an  angle  from  the  holder 
such  that  a  9-in.  air  gap  is  secured  between  the  top  of 
the  fuses  and  the  rings.  This  gap  has  been  selected 
to  break  down  under  lightning  im]nilse  at  a  voltage  some¬ 
what  less  than  that  required  to  sparkover  the  55-kv. 
switch  insulator. 

Eight  installations  of  the  fused  arcing  rings  on  pole- 
stop  switches  have  been  in  service  since  about  July.  19.30. 
at  locations  selected  because  of  their  susceptibility  to 
lightning  flashovers.  One  or  more  fuse  operations  have 
occurred  at  seven  of  these  locations.  With  one  excep¬ 
tion  the  record  has  been  jjerfect,  and  this  exception  was 
a  result  of  incorrect  adjustment  of  the  air  gap.  A 
correct  operation  occurred  after  the  proper  adjustment 
had  been  made.  The  fuse  used  is  of  the  expulsion  type 
manufactured  by  the  General  Electric  Company.  It 
appears,  therefore,  that  the  use  of  the  fused  arcing  ring 
]irovides  a  satisfactory  solution  of  the  problem  of  liglit- 


S.OOO-kva.  units.  The  variable-ratio  feature  has  a  direct 
bearing  on  contractual  conformity  because  it  allows  a 
predetermined  load  to  be  carried  through  each  unit  re¬ 
gardless  of  the  load  characteristics  on  either  side  or 
the  phase  relations  or  relative  frequency  of  the  two  inter¬ 
connected  systems.  The  New  Haven  road  considers  the 
Cos  Cob  plant  to  be  the  backbone  of  its  power  supply ; 
it  is  strategically  situated  close  to  the  load  center.  The 
auxiliary  supplies  can  carry  a  major  part  of  the  load  in 
case  of  complete  severance  of  the  transmission  facilities. 
In  purchasing  utility  power,  however,  the  railroad  re¬ 
serves  the  unconditional  right  to  utilize  the  power  wher¬ 
ever  it  sees  fit  regardless  of  the  location  of  the  point 
of  supjily. 


Pole-Top  Switches  Redesigned 
for  All-Wood  Construction* 


By  F.  E.  ANDREWS 

Public  Scn’icc  Company  of  Northern  Illinois, 
Cliicofio,  III- 


Following  the  adoption  of  all  wood  v33-kv.  line  con¬ 
struction  on  the  system  of  the  Public  Service  Company 
of  Northern  Illinois  a  problem  arose  in  the  design  of 
])ole-top  switches  for  use  on  these  lines.  Investigation 
showed  that  the  performance  of  pole-top  switches  on 
the  previous  tyi>e  of  line  construction  was  very  unsatis¬ 
factory.  With  the  co-operation  of  several  switch  manu¬ 
facturers  pole-top  switches  have  been  designed  in 
conformity  with  the  new  line  construction.  The  arrange¬ 
ment  of  the  switch  bases  for  the  individual  phases 
conforms  to  the  configuration  of  the  ordinary  pole  top 
with  the  new  construction.  Wood  interconnecting  mech¬ 
anisms  are  used.  With  switches  built  in  this  manner 

*Ahstracted  from  paper  presented  at  fall  meeting,  1930,  of 
Engineering  Section,  Great  Lakes  Division,  N.Ii.L.A. 


Revised  for  better  lightning 
protection 

Fused  arcliiR  rin^.s  on  old  switches  save 
money  over  new  installations  for  added  pro¬ 
tection  aKainst  Hashover. 


niiig  flashovers  on  existing  pole-top 
switches  at  an  ex]iense  materially  less 
than  that  of  reidacing  or  rebuilding 
the  switches. 


Switch  for  all-wood  pole  top 

Wood  between  phases  and  also  between 
switch  and  ground. 
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Experiences  with  Lightning 

1929  operating  records  of  1,200  miles  of  132-kv.  line 
Direct  and  induced  strokes  occur 
Grading  shields  protect  conductors;  ground  wires  effective 


For  a  five-year  period  accurate  field  observations  of 
lifjhtning  effects  have  been  made  on  the  extended 
132-kv.  lines  of  the  American  Gas  &  Eiectric  Com- 
j)any.  The  latest  data  cover  the  1929  experiences  and 
were  jiresented  at  the  midwinter  A.I.E.E.  meeting  by 
Philip  Sporn. 

The  lightning  outages  over  the  entire  system  were  248, 
nut  of  a  total  of  360.  Lightning  accounted  for  69  per 
cent  of  the  total  outages.  As  compared  to  1928  there 
were  141  per  cent  more  storms  in  1929  on  the  system  and 
more  miles  of  line  were  exposed. 

Coni])arative  line  outages  due  to  lightning  during  1928 
and  1929  are  given  in  Table  I  and  indicate  in  every  case' 
the  more  severe  lightning  storm  conditions  over  the 
system  as  a  whole.  As  a  result  of  the  studies  the  follow¬ 
ing  interesting  conclusions  are  made  by  Mr.  S])orn: 

1.  Reliability  of  Two-Circuit  Lines. — Two-circuit  lines 
when  installed  in  vertical  configuration  on  the  same 
towers  enhance  the  reliability  of  the  system  in  a  greater 
proportion  than  the  mere  doubling  of  the  circuits.  Ex¬ 
perience  definitely  indicates  that  the  likelihood  of  both 
circuits  tripping  out  is  comparatively  small,  only  16  to 
29^  per  cent  of  the  cases  of  the  trip-outs  involving  both 
circuits.  There  api)ears  a  likelihood  that  this  percentage 
can  he  reduced  by  higher  si)eed  switching. 

2.  Effectiveness  of  Ground  IT  ires. — The  only  line 
equipped  with  two  ground  wires,  Windsor-Canton,  had 
3.6  outages  per  hundred  miles  of  line  per  year.  The  only 
line  not  equipped  with  a  ground  wire,  Logan-Sprigg,  had 
an  outage  record  of  76.  The  Turner-Logan  line,  operat¬ 
ing  with  one  ground  wire  in  1929,  had  37.4  outages  per 
hundred  miles  of  line  per  year,  and  in  1928,  when  no 
ground  wires  had  been  installed,  had  an  actual  outage  of 
32.3;  this  figure,  corrected  on  the  basis  of  the  more 
severe  lightning  conditions  in  1929,  becomes  45.3  outages 
per  hundred  miles  of  line  for  the  no-ground-wire  condi¬ 
tions. 

This  shows  clearly  the  benefits  of  one  ground  wire  and 
indicates  definitely  that  two  ground  wires  are  more  bene¬ 
ficial  than  one.  It  is,  of  course,  necessary  to  keep  in  mind 
that  the  Windsor-Canton  line  is  built  with  a  short  span 
and  therefore  at  a  low  height  above  ground,  and  is.  more¬ 
over.  located  in  a  territory  where  lightning  conditions 
are  not  as  severe  as  on  other  parts  of  the  system. 

3.  Effectiveness  of  Grading  Shields. — Grading  shields 
have  very  little  effect  on  the  lightning  outages  of  these 
132-kv.  lines,  neither  increasing  nor  decreasing  the  num- 
ficc  of  outages.  On  the  other  hand,  they  definitely  limit 
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the  damage  to  insulators  and  conductors ;  further,  the 
amount  of  cascading  is  reduced.  The  cascaded  strings 
over  the  entire  system  (and  most  of  the  system  is 
equipped  with  grading  shields)  were  23  per  cent  of  the 
total  number  of  towers  flashed  over.  Those  lines  tint 
had  grading  shields  installed  recorded  only  21  per  cent, 
but  the  lines  that  had  no  shields  had  a  record  of  70  per 
cent.  This  is  a  very  striking  indication  of  the  benefit 
rendered  by  grading  shields. 

4.  Lightning  Storm  Data. — No  reliable  interpretation 
of  performance  of  lines  under  lightning  is  ])ossibIe.  or  is 

Table  I — Line  Outages  per  100  Miles 


of  Line  per  Year 


1929 

1928 

1929 

Per  Ont 
of  1928 

All  lines . 

.  21.6 

13.5 

160 

Two-cireuit  lines . 

.  23  3 

17.7 

136 

One-circuit  line. . 

17  8 

10  0 

178 

With  Kradine  shields . 

.  20  8 

13  8 

151 

W'ithout  g;radinR  shields . 

.  13  3* 

8  1 

165 

Average . 

158 

Line  outapes  |jer  100  miles  of  line  per  year  on  four  new  lines  in  opera¬ 
tion  in  1929,  7.  3. 


^Exclusive  of  Windsor-Canton  and  Louan-SpricK  lines. 

Table  II — Lightning  Outages  1929 

. - Line  Outaires - . 


Light- 

Per  Cent 

1  otal 

Sleet 

ning 

1  ightning 

Fort  Wayne-Marion  Muncie. . . 

.  26 

19 

6 

23  1 

Glen  Lyn-Roanoke . 

.  32 

30 

93.6 

Glen  Lyn-Switchback . 

.  12 

9 

75.0 

Lima-Fort  Wayne . 

0 

0 

Limo-Fostoria . 

7 

4 

57.2 

Logan-SpriKK . 

.  20 

16 

80.0 

Marion-Kokomo . 

3 

1 

33.3 

Philo-Canton . 

.  27 

11 

40.7 

Philo-Crooksville . 

8 

i 

1 

12.5 

Philo-Turner . 

40 

27 

67.5 

Roanoke-Danville . 

.  36 

32 

89.0 

Roanoke- Reusens . 

.  16 

16 

100.0 

Saltville-Kingsport . 

13 

13 

100  0 

South  Bend-Michigan  City . 

13 

19 

69.2 

Switchback-Logan . 

.  22 

20 

90.8 

Switchback-Saltville . 

.  17 

16 

94.0 

Turner-Cabin  Creek . 

9 

7 

77.8  1 

T urner-Logan  . 

18 

15 

83.  3 

Twin  Branch-Fort  Wayne . 

13 

2 

7 

53.8 

Twin  Branch-South  Bend . 

6 

3 

3 

50  0 

Windsor-Canton . 

4 

2 

50.0 

Philo-Howard . 

18 

11* 

3 

16  6 

Totals . 

*Dancing  conductors. 

Per  cent  lightning  outages,  69. 

.  360 

36 

248 

69.0 

Per  cent  lightning  outages  (omitting 
tors),  76.  6. 

sleet  and 

dancing 

conduc- 
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are  involved.  In  42.8  to  44.3  per  cent  the  bottom  and 
middle  conductors  are  involved.  It  is  also  shown  that  in 
from  73.2  to  64.2  per  cent  only  one  phase  is  invoKod. 
It  is  interesting  to  note  that  the  number  of  cases  where 
either  the  middle  or  bottom  conductors  only  were  involved 
is  almost  equal  to  the  number  of  cases  in  which  the  to]) 
conductors  only  were  involved. 

This  analysis  indicates  very  strongly  that  both  direct 
and  induced  strokes  are  of  vital  importance  and  ])lay  a 
great  part  in  the  performance  of  this  132-kv.  netw'ork. 

6.  Effect  of  Tower  Footing  Resistance  on  Lightning 
Flashoz’cr. — Detailed  data  on  the  tower  footing  re¬ 
sistances  on  four  132-kv.  lines  do  not  show  any  tendency 
for  lightning  flashovers  to  concentrate  on  towers  of  high- 
footing  resistance  in  preference  to  those  having  low- 
footing  resistance.  In  fact,  wdiether  lightning  strikes  a 
tower  with  low-  or  high-footing  resistance  seems  to  he, 
from  these  data,  a  matter  of  chance.  Flashed-over  towers 
were  observed  wdiere  the  footing  resistance  varied  from 
1 .5  to  over  250  ohms. 


Table  III — Outages  on  Two-Circuit  Lines 


-Outages- 


.Miles 
80.6 
65  0 
30.0 
73,0 
161. 
43.0 
50.0 
23.6 
40.2 
4,9 
55.0 


Fort  Wayne-Marion-Munrie 

CJlen  Lyn-Koanokp . 

Glen  Lyn-Switrhback . 

Philo-Canton . 

Fhilo-Turner . 

Roanoke-  Reiuens . 

fSwitphback-LoRan . 

Turner-Cabin  Creek . 

Turner-I.ogan . 

Twin  Branch-South  Bend... 
Windsor-Canton . 


Per  cent  outages. 


Table  IV — Comparison  of  Damage  to  Line  With 
and  Without  Ring  and  Horn 

I’hiU»-Sr)u(h  Point-Turner  Line  (From  Tower  Climbing  In.speotion) 

With  Ring  Without  Ring 

Tower  Location  with  and  Horn  and  Horn 

Cascaded  insulators .  5  16* 

Strands  burned  in  two  in  wire .  0  4t 

Number  of  flashovers .  II  20 

Blistered  strands .  2  4t 

I.ightning  outages .  13  14 

I/ength  of  line  (miles) . 152.6  168 

Outages  per  100  miles  of  circuit  per  year .  8.  5  8.3 

♦Five  cases  of  badly  stripped  insulators. 

tin  addition  to  cases  with  strands  burne<l  in  two. 

tReplaced  about  50  f^  of  conductor  each  side  of  tower,  in  one  cmc. 


Multi-Type  Feeder 
Serves  Expanding  Loads 

Increasing  loads  in  and  beyond  the  Fairhaven  district 
of  the  New  Bedford  Gas  &  Edison  Light  Company  re¬ 
quired  additional  feeder  facilities  for  the  transmission  of 
energy  from  the  Cannon  Street  steam  plant.  A  study 
showed  that  a  SOO.OOO-circ.mil  feeder  adtled  to  two  exist¬ 
ing  feeders  would  meet  present  demands  for  24-kv. 
energy  at  Harbor  View  and  provide  future  capacity  for 
13.2-kv.  transmission  direct  from  the  generator  hus 


of  real  value,  without  an  accompanying  record  of 
lightning  storm  conditions  during  the  jiarticular  time  dis¬ 
cussed.  Conclusions  gravely  misleading  will  otherwise 
be  made. 

5.  Line  Conductors  Involved  in  Flashovers. — Records 
of  ])hysical  inspection  and  relay  target  indications  show 
that  in  trip-outs  due  to  lightning,  all  three  phases  are 
involved  in  from  4.7  to  5.8  per  cent  of  the  cases.  In 
44.2  to  45.2  per  cent  the  top  and  middle  conductors  only 


Former,  present  and  future  installations 


(a)  The  <>rig:inal  installation  of  two  rirruits  supplied  energy 
at  24  kv.  through  two  submarine  rabies  crossing  to  the  Fair- 
haven  district.  Step-up  transformers  were  located  at  the  gen¬ 
erating  station  on  the  New  Bedford  side  of  the  harbor. 

(b)  In  the  present  installation  the  original  cable  crossing  ha.s 
been  left  in  service  and  a  new  feeder  with  underground,  sub¬ 
marine,  i)arkway  and  aerial  sections  run  trom  one  transformer 
bank  on  the  Xew  Bedford  side  of  the  harbor  to  the  Harl)or  V’iew 
substation  on  the  Fairhaven  side.  All  cables  operate  at  24  kv., 
but  irrovision  was  not  made  to  connect  tlie  new  feeder  with  the 
lijiper  transformer  bank  becau.se  of  the  temporary  character  of  the 
pre.sent  hook-uj). 

(c)  If  it  is  advisable  later  to  transmit  energy  at  generated 
voltage  from  the  Gannon  Street  station  to  Harbor  View  sul).sta- 
tion,  the  transformer  banks  on  the  New  Bedford  side  of  the 
harbor  will  be  rem»)ved  and  the  three  feeder  circuits  connected 
in  parallel  on  the  main  bus.  Space  does  not  permit  building  a 
large  step-up  transformer  sul>station  on  the  station  property. 


NEW 

BEDFORD 


HARBOR 


FAIRHAVEN 


i3~t,667 Kva.  transformers 
1  t5.2/24Kv. 

1 _ Ih 


I  Cable  terminal  V  a 

p  O  •K 


*  Circuit 
'breakers 


Overhead 

lines 


J-3cond.  300,000  circ  fnib 
\\submarine  cable  \ 
V',',  24Kv. 


3-1.667 Kva.  \ 

IrdiiS  former^ 

t3.2/24Kv.  1 
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FAIRHAVEN  ^ 

New  cable  terminal  ;9 

1  I  S _ _  0-2 

U^Yoverhe^Ai 
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FAIRHAVEN 
yOritjina!  cable  terminal 
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I  breakers 


Submarine' 
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New  cable 
terminal 
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Future  circuir 
\  breaker 


Palmers 

Island 

(cm. 


S^ice  j 

VACUSHNEl 
\\\\R/VER  I 


New  cable 
500,000  c ire. mi. 
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Unusually  large  reels 
were  employed  in  laying 
the  submarine  section 

A  typical  reel  was  18  ft.  long 
and  weighed,  with  2,755  ft.  of 
cable,  74  000  lb.  Reels  were 
bandied  f  om  flat  car  to  lighter 
by  rolling  them  on  skids  over 
1-beani.s. 


$10,700  represented  dredging  to  an  average  trench  depth 
of  5  ft.  The  trench  for  the  submarine  section  was  left 
open  for  economy  in  first  cost  and  to  facilitate  main¬ 
tenance.  The  underground  conduit  section  utilized  six 
4-in.  fiber  ducts  and  costs  about  $6,000  exclusive  of  the 
cable.  Five  concrete  manholes  were  provided  in  this 
section.  Retween  Palmers  Island  and  the  Fairhaven 
shore  it  was  feasible  to  lay  the  new  submarine  cable  in 
the  trench  of  the  older  cables  for  a  distance  of.  about 
600  ft.,  and  this  was  done  further  to  save  initial  costs. 

Besides  five  manhole  joints  in  the  underground  run, 
three  joints  were  recpiired  for  the  lead-sheathed  cable, 
two  trifurcated  joints  at  the  terminal  of  the  overhead 
line  and  six  standard  underground  single-conductor 
terminals.  All  the  joints  are  of  the  jiaper-insulated, 
pencil  tyi)e,  a  soft  compound  being  used  exce])t  at  the 
trifurcated  joints,  where  a  stifTer  filling  com])ound  was 
apj)lied.  The  dredging  depth  was  about  35  ft. 

The  aerial  section  on  the  Fairhaven  side  is  composed 
of  a  No.  4/0  hare  coi)i)er  circuit  on  pin-type  insulators, 
with  40-ft.  ])oles  from  100  to  113  ft.  a])art.  An  ui^per 
four-j)in  arm  carries  the  circuit  on  flat  spacing.  If  a 
second  aerial  circuit  is  later  needed  a  two-pin  arm  can 
he  easily  added.  The  phases  are  Y-connected  and 
grounded  at  terminals,  hut  no  ground  wire  is  in.stalled  on 
this  section.  The  cost  of  installing  the  overhead  .section, 
exclusive  of  right-of-way  land,  was  about  $3,600, 


across  the  harbor  in  case  it  becomes  advisable  to  do  away 
with  the  transformer  hanks  on  the  New  Bedford  side 
and  concentrate  step-up  transformer  units  at  Fair¬ 
haven.  The  new  feeder  was  therefore  installed,  but  to 
avoid  anchorage  interference,  it  was  laid  across  the 
waterway  below  the  original  cable  crossing.  This  neces¬ 
sitated  runs  of  an  underground  section  on  the  New 
Bedford  side  1,500  ft.  long,  a  submarine  section  4,600  ft. 
long,  a  jiarkway  section  1,400  ft.  long  on  the  F'airhaven 
side  and  an  oixmi  wire  section  2,200  ft.  long  from  the 
tenninns  of  the  ])arkway  section  to  the  Harbor  V'^iew 
substation.  These  three  types  of  cable  con.struction. 
appearing  within  a  run  of  about  13  miles,  are  of  similar 
design  and  were  furnished  by  th.e  Okonite-Callender 
Cable  C'omjiany,  Inc.,  under  the  following  specifications: 

I’nderf/rouiul  Section — Thrce-conductor,  sector  type  cable  with 
20/M-in.  wtKxl  pulp  paper  insulation,  impregnated,  and  9/64-in. 
lead  sheath.  Type  11  cable  with  ().004-in.  monel-metal  tape. 
Outside  diameter,  .3.16  in.;  weight  per  ft.,  14.6  lb. 

Suhmariiic  Section — Same  as  above,  with  addition  of  jute  serv¬ 
ing  and  Xo.  4  H.\V.(].  galvanized  steel  armor  wire.  Outside 
diameter,  .3.7.S  in.;  weight  per  ft.,  21.8  lb. 

Parhivy  Section — Same  as  underground  with  addition  of  jute 
serving,  two  layers  of  0.033-in.  steel  tape  laid  overlapping  with 
jute  and  asphaltum  covering.  Outside  diameter,  3.67  in. ;  weight 
Fr  ft.,  17.6  lb. 

The  cost  of  in.stalHng  the  new  cable,  including  under¬ 
ground,  stibmarine  and  parkway  sections,  dredging,  e.x- 
cavation,  tilling,  joints,  etc.,  was  about  $50,000,  of  which 


Cyclonic  Grit  Catchers  Remove  Dust  from  Flue  Cases 


Reduction  of  atmospheric  pollution  by  flue  dust 
may  be  effected  in  the  vicinity  of  coal-burning 
steam  plants  by  cyclonic  grit  catchers,  according  to 
a  recent  article  in  the  Electrical  Rci'iciv  (London). 
These  grit  catchers  are  installed  on  the  flue  side 
of  the  induced-draft  fans.  They  trap  between  90 
and  95  per  cent  of  the  flue  dust.  The  solid  matter 
in  the  gases  is  thrown  toward  the  periphery  of 
the  circular  chamber  and  drops  into  a  chamber 
beneath — (a)  shows  the  tyjx*  of  grit  catcher  used 
in  stoker-fired  plants,  while  (b)  is  for  pulverized 
fuel  plants. 
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Explosion  chamber  assembly  for 
new  oil  blast  circuit  breaker 

(Spurck  and  Strang) 


Circuit  breakers  are  in  a  rapid  state  of  change, 
according  to  the  i)apers  presented  at  the  mid¬ 
winter  A.I.E.E.  meeting.  These  papers  record 
more  progress  than  has  been  had  in  many  years.  They 
show  better  breaker  performance,  new  designs  of  com¬ 
mercial  breakers  and  new  research  developments  that 
are  promising,  but  they  do  not  indicate  that  commercial 
standardization  is  near.  Though  the  art  is  making  prog¬ 
ress,  it  may  well  be  said  that  the  commercial  situation 
will  be  even  more  chaotic  in  the  future.  This  is  the 
temporary  penalty  for  making  new  developments. 

Four  papers  on  circuit  breakers  treated  in  general  of : 

1.  Field  tests  on  high-voltage  breakers. 

2.  Improved  designs  of  present  type  breakers. 

3.  Novel  ideas  for  new  types  of  breakers. 

Probably  the  most  immediately  useful  data  were  con¬ 
nected  with  field  tests  of  General  Electric  explosion- 
chamber  breakers  made  at  the  Philo  station  of  the  Amer¬ 
ican  Gas  &  Electric  Company.  Power  magnitudes  of 
1,750,000  kva.  at  140 .OCX)  volts  were  available  for 
breaker  tests — values  far  in  excess  of  those  available 
in  the  past. 

The.se  tests  were  made  in  groups  and  at  a  recovery 
voltage  rate  up  to  2,400  volts  per  microsecond.  They 
showed  that : 

1.  Breakers  rated  up  to  2,500,000  kva.  at  150,000 
volts  could  be  relied  upon  to  perform  satisfactorily. 

2.  Rate  of  recovery  voltage  has  an  important  bearing 
on  breaker  performance. 

3.  Time  for  breaker  operation  could  be  depended  upon 
within  predetermined  limits  fixed  by  system  stability 
and  relaying. 
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Circuit  Breaker 
Progress 

Field  tests  at  1,750,000  kva.  fix  new 
rating  limits. 

Several  new  breakers  developed  using 
novel  ideas. 

Standardization  still  distant. 


4.  Improved  designs  and  better  mechanical  construc¬ 
tion  would  make  the  breakers  even  more  reliable. 

5.  It  may  be  possible  to  change  the  present  OCO 
rating  to  one  more  nearly  simulated  in  actual  system 
requirements;  i.e.,  more  severe  duty  specifications. 

Both  standard  types  and  the  new  oil-blast  types  of 
explosion  chamber  breakers  were  tested,  and  while,  in 
general,  the  performance  of  both  types  was  satisfactory, 
the  new  oil  blast  type  proved  most  promising  as  a  new 
achievement  in  the  art. 

These  tests  have  a  very  reassuring  influence  upon 
power  system  design  and  operation.  They  show  that 
high-voltage  breakers  can  be  counted  upon  to  operate 
under  present  severe  service  requirements  and  yet  that 
no  maximum  values  in  capacity  can  be  set  as  limits 
for  breaker  developments.  Philip  Sporn  and  H.  P. 

Field  Test  Comparison  of  Explosion-Chamber 
,  Circuit  Breakers 

(Spurck  and  Strang) 

Butt  Contacts 


Lines 

Calculated 

Arc 

Arc 

Connected 

Volts  per 

No.  of 

Duration 

Length 

to  Bus 

Microsecond 

Tests 

(Cycles  Avg.)] 

(In.  Avg) 

3 

270 

17 

6.2 

15.5 

1 

600 

4 

7. 1 

17.0 

0 

2,400 

7 

15.0 

24  5 

fetal  28  tests,  average. . . 

Oil  Blast  Contacts 

8.6 

18.0 

Lines 
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Arc 

Arr 

Connected 

Volts  per 

No.  of 

Duration 

I,fnpth 

to  Bus 

Microsecond 

Tests 

(Cycles  Avg.) 

(In.. Avg) 

3 

270 

13 

2.6 

4.5 

1 

600 

9 

3.7 

7.1 

0 

2,400 

16 

4.  1 

8.8 

Total  40  tests,  average. . . 
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L  St.  Clair  discussed  the  tests  from  the  point  of  view  of 
;  utility  engineers  in  their  paper  and  R.  M.  Spurck  and 
i  H.  R-  Strang  reported  the  details  of  the  tests  and  dis- 
^  cussed  the  results  from  the  point  of  view  of  breaker 
I  engineers. 

i  A  splendid  new  breaker  development  was  recorded  in 
I  the  paper  of  D.  C.  Prince  and  W.  F.  Skeats.  This  is 
t  the  oil-blast  type  of  explosion-chamber  breaker.  This 
[  breaker  is  based  upon  forcing  solid  oil  in  the  arc  gap 

L  at  the  time  the  current  is  zero,  thus  giving  a  very  high 
I  dielectric  strength  and  preventing  further  arc  formation, 
t  An  explosion  chamber  with  its  contact  mechanism  is  so 
I  designed  as  to  time  and  pressure  that  at  the  normal 
[  voltage  recovery  rates  the  oil  pressure  on  the  chamber 
is  converted  into  kinetic  energy  in  the  throat  of  the 
chamber  to  force  a  solid  stream  of  oil  into  the  arc  space 
and  thus  interrupt  the  circuit.  Comparative  tests  with 
standard  explosion-chamber  types  show  that  arc  lengths 
are  very  much  less  with  the  new  design. 

Deion  developments  and  comments  on  many  new 
types  of  breakers  made  a  fine  paper  for  J.  B.  MacNeill. 
He  reported  Deion  breakers  rated  500,000  kva.  at  15,000 
[  volts  in  service  more  than  a  year  and  a  recent  construc¬ 
tion  rated  1.500.000  kva.  at  15,000  volts.  In  his  opinion 
there  is  no  current  limitation  to  the  Deion,  but  insulating 
material  limitations  make  it  advisable  to  use  this  type 
of  breaker  for  25,000  volts  and  under  in  indoor  service 
at  present.  New  designs  of  deionizing  chambers  with 
independent  chamber  venting  are  improvements  in  this 
type  of  breaker.  Ke  also  reported  that  Deion  grids  are 
now  available  for  all  breakers  over  25  kv.  up  to  2,500,- 
OOO  kva.  For  average  circuits  10,000  volts  can  be 
opened  per  inch  of  break  distance  on  a  single  break  per 
pole  and  20,000  volts  per  inch  of  lift  rod  movement  with 
two  breaks  per  pole.  Arc  energy  is  reduced,  on  an 
average,  to  7  to  10  per  cent  of  that  with  usual  open- 
break  devices.  One  of  the  most  interesting  parts  of  the 
pai)er  by  Mr.  MacNeill  deals  with  new  ideas  for  break¬ 
ers.  Some  of  these,  with  his  comments  are  as  follows: 

(a)  Compressed  Gas. — A.E.G.  of  Germany.  Air  or 
carl)()n  dioxide  at  about  90  lb.  pressure  is  injected  in 
the  arc  path.  Many  of  these  breakers  are  in  operation 
I  on  6-kv.,  10-kv.  and  30-kv.  circuits  up  to  500,000  kva. 


A  500,000-kva.  Deion  circuit  breaker 
for  15-kv.  service 

(MacNeill) 


Compressed  gas  circuit  breaker,  600  amp., 
10  kv.,  pneumatically  operated 

(MacNeill) 


A  disadvantage  is  the  unreliability  of  air  supply  valves 
and  supply  and  complicated  mechanism.  Insulation  lim¬ 
itations  hold  them  to  low-voltage  service. 

(b)  Expansion  Breaker  With  Water. — Siemens- 
Schuckert  of  Germany.  This  breaker  utilizes  water  and 
the  principle  of  temperature  decrease  to  cause  ions  to 
become  inert.  Adiabatic  expansion  of  gases  in  an  inner 
arc  chamber  through  a  throat  into  an  outer  chamber 
causes  the  temperature  of  the  gas  to  decrease  and  a 
corresponding  moisture  condensation  in  the  arc  stream 
which  reduces  electron  movements  and  raises  dielectric 
strength. 

(c)  Vacuum  Breaker. — Several  research  agencies 
have  attempted  to  develop  a  commercial  vacuum  breaker. 
It  has  not  proved  feasible  to  get  the  high  vacuum  or  to 
maintain  it  for  high  capacity  breakers.  It  may  be  used 
on  very  high-voltage  circuits. 

(d)  “A”  Breaker. — Siemens-Schuckert  of  Germany. 
Utilizes  resistance  liquids  in  which  contacts  are  im 
mersed.  Not  yet  of  commercial  significance. 

Conclusions 

A  study  of  these  papers  and  of  the  discussion  at  the 
meeting  leads  to  the  following  conclusions: 

1.  Nothing  gives  evidence  of  replacing  the  oil  breaket 
for  high-voltage,  high-capacity 'circuits. 

2.  Several  promising  types  of  oil-less  breakers  are 
available  or  under  development  for  low-voltage  circuits. 

3.  Limitations  in  insulating  materials  are  the  greatest 
handicaj)  to  the  development  of  high-voltage,  high- 
capacity  breakers. 

4.  Present  designs  of  breakers  are  being  improved 
greatly. 

5.  Research  developments  in  the  breaker  art  were 
never  more  active  or  more  promising. 
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In  recognition  of  ""his 
contributions  to  radio  broadcasting 
and  short'wave  radio  transmission" 
the  American  Institute  of  Electrical 
Engineers  has  awarded  to  Mr. 
Conrad  the  Edison  Medal  for 
"meritorious  achievement  in  eleC' 
trical  science,  electrical  engineering, 
or  the  electrical  arts." 


Edison  Award 


Frdn\  Conrad 


Assistant  Chief  Engineer 

Westinghouse  Electric  Manufacturing  Company 


Inductive  Co-ordination 


a  Notable  Achievement 


Symposium  at  A.I.E.E.  convention 
summarizes  ten-year  program  of  in¬ 
dustry  conciliation  and  professional 
amity. 


Some  problems  solved,  some  have 
solved  themselves,  others  are  being 
created  by  present  trends  in  both 
fields. 


System  grounding  the  source  of  many 
unsolved  problems. 

High-speed  relaying  and  circuit  in¬ 
terruption  offer  a  welcome  prospect. 


A  REMARKABLE  thing  has  been  happening  in 
an  undemonstrative  manner  in  the  field  of  elec¬ 
trical  enterjirise  where  power  and  communication 
are  thrown  into  contact.  The  contacts  amount  to  an 
enormous  number  of  proximities  in  the  highways  and 
byways  where  both  groups  strive  to  render  indispensable 
services  to  the  same  populace.  Ten  years  ago  the  con¬ 
tacts  were  headed  straight  for  combat  at  a  distressingly 
increasing  number  of  points.  Court  cases  hardly  re¬ 
flected  the  degree  of  animosity  that  permeated  many  of 
the  inconclusive  negotiations.  If  nothing  had  been  done 
about  it  we  would  have  had  the  spectacle  of  two  branches 
of  one  embracive  profession  at  loggerheads,  with  the 
innocent  bystanding  public  losing  respect  for  both  of 
them  and  the  profession  as  a  wdiole. 

The  remarkable  thing  is  that  all  this  was  foreseen 
and  forestalled.  The  legal  conflicts  were  abruptly  ter¬ 
minated  nearly  nine  years  ago.  and  since  then  a  quiet 
but  marvelously'  effective  co-ordinative  study  has  been 
m  progress  to  lay'  the  sound  foundation  for  orderly  ad¬ 
vance  of  both  services  with  maximum  economic  saving  to 
those  who  ultimately  pay  for  both  services. 

Various  reports  of  a  policy  and  technical  nature  have 
been  pul )Ii shed  by  the  joint  group,  which  was  instituted 
to  alleviate  the  conditions  and  assure  a  conciliatory  en¬ 
vironment  for  the  future.  The  past  pronouncements 
flave  come  through  industry  channels.  This  week’s  meet- 
mg  of  the  American  Institute  of  Electrical  Engineers 
provided  an  excellent  vehicle  for  an  unbiased  professional 


survey  of  the  factors  in  both  fields  which  offer  chances 
for  dispute,  the  solutions  which  have  been  found  anel 
the  problems  still  unsolved,  and  others  being  created  or 
vanishing  as  a  result  of  trends  in  both  fields. 

Two  members  of  the  joint  general  committee  of  the 
National  Electric  Light  Association  and  Bell  Telephone 
System  contributed  remarks  of  a  broad  policy  character 
to  reveal  the  atmosphere  in  which  the  technical  ex|)erts 
have  been  accommodating  their  differences.  R.  F.  Pack, 
vice-president  and  general  manager  of  Northern  States 
Power  Company,  in  opening  the  symposium  reviewetl 
the  origin  of  the  conciliatory  program  and  said  that  a 
first  step  was  to  urge  power  and  telephone  compatiies  to 
substitute  negotiation  for  court  and  commission  proceed¬ 
ings.  Within  a  year  thereafter  “the  whole  spirit  of  re¬ 
lations  between  the  telephone  and  power  interests  had 
been  completely  changed  from  one  of  friction,  distrust, 
suspicion,  and  even  of  enmity,  to  one  of  confidence,  good 
will  and  a  desire  on  the  part  of  both  to  co-operate.  To¬ 
day  inductive  co-ordination  as  between  the  Bell  Tele¬ 
phone  System  and  the  power  companies  is  no  longer  a 
problem,  but  only'  a  routine,  day'-to-day  job  of  co-opera¬ 
tively  continuing  research  work  and  developing  the  art 
of  both  systems  to  eliminate,  as  far  as  possible,  causes 
for  inductive  interference.”  At  no  time  was  there  “com¬ 
promising  on  principles,  nor  bargaining  across  a  table ; 
we  have  had  always  before  us  a  clear  recognition  of 
the  problem  of  the  other  side  and  a  mutual  admission 
of  the  fact  that  the  other  system  must  live  and  that  the 
primary  interest  is  the  public’s  and  that  the  public  must 
efficiently  and  economically  be  served  by  both  utilities.” 

Bancroft  Gherardi,  vice-president  and  chief  engineer 
of  the  American  Telephone  &  Telegraph  Company,  em¬ 
phasized  the  fundamentals  which  had  brought  about  the 
present  satisfactory  situation.  First  he  stressed  the 
value  in  “getting  together  and  getting  acquainted,  to  the 
end  that  frank  and  friendly  discussion  will  be  promoted 
and  misunderstandings  avoided.  Second  is  the  continued 
development  of  technical  information  for  the  co-ordi¬ 
nation  of  power  and  communication  systems  adequate  to 
keep  pace  with  the  rapid  amplification  and  growth  of 
these  two  services.  Third  is  a  desire  on  the  part  of 
the  companies  concerned  to  work  out  each  case  in  accord¬ 
ance  with  the  best  over-all  engineering  solution,  as  though 
both  utilities  were  under  the  same  management. 


Co-ordination  affected  by  individual  trends 

Entirely  aside  from  co-ordinative  measures,  a  survey 
has  been  made  of  the  influence  upon  the  co-ordination 
program  of  the  individual  trends  in  each  of  the  indus- 
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Electrical  growth  multiplies  proximities 
and  exposures 

Telephone  stations  have  Increased  88  per  cent  and 
electrical  energy  sales  127  per  cent  in  ten  years. 


1920  1922  1924  1926  1928  1930 

Toll  circuits  increase  faster  than  power 
transmission  lines 

tries.*  One  of  the  most  fundamental  and  far  reaching 
of  those  in  the  telephone  field  is  the  conversion  from 
manual  to  dial  system  operation.  When  present  plans 
are  completed  this  will  result  in  the  operation  of  approxi¬ 
mately  80  per  cent  of  the  telephones  of  the  Bell  system 
on  a  dial  basis.  This  entails  a  trend  toward  greater 
concentration  of  central  office  equipment  in  one  building, 
but  neither  of  these  changes  affects  the  co-ordination 
jiroblem  in  a  material  way.  Concentration  of  circuits  in 
a  single  cable  is  of  great  assi.stance,  however,  by  reduc¬ 
ing  tlie  number  of  routes  for  which  co-ordination  must 
be  effected.  The  sheath,  the  twisting  of  the  pairs,  the 
high  degree  of  balance  with  respect  to  ground  and  the 
mutual  shielding  practically  prevent  noise  currents  from 
extraneous  electrical  sources.  A  telephone  toll  cable  with 
its  associated  equiimient  costs  about  the  same  per  mile  as 
a  twin-circuit  power  line  of  the  lOO-kv.  class;  the  con- 
sequetit  resort  to  private  right-of-way  for  such  important 
telephone  cables  keeps  them  off  the  highways  and  alle¬ 
viates  the  co-ordination  situation.  The  susceptiveness 
to  noise  induction  is  so  greatly  reduced  that  low-fre- 
(juency  induction  generally  becomes  the  limiting  factor 
relative  to  the  permissible  proximity  to  power  circuits. 

*Papcr  by  \V.  H.  Harrison  and  A.  E.  Silver. 


Use  of  repeaters  contributes  to  reducing  the  sus¬ 
ceptiveness  of  the  telephone  plant.  Although  they  natu¬ 
rally  amplify  the  noise  currents  as  well  as  the  voice 
currents,  the  voice  level  is  kept  high  throughout  and 
gives  an  improvement  in  the  ratio  of  voice  currents  to 
noise  currents  of  the  order  of  five  to  one.  Carrier 
systems  are  much  less  influenced  by  noise  induction  from 
power  circuits  because  they  occupy  a  range  of  frequen¬ 
cies  (5,000  to  30,000  cycles)  in  which  power  harmonics 
are  ordinarily  extremely  small.  The  transposition  essen¬ 
tial  to  realize  on  carrier  economy  results  in  reduced 
susceptiveness  to  outside  inductive  influences.  Soldering 
aerial  wire  sleeve  connections,  replacement  of  iron  by 
copper  wire,  repeater  coils  acting  as  insulating  trans¬ 
formers  and  interconnecting  of  aerial  and  underground 
cable  sheaths  all  make  a  contribution  to  relief  from  in¬ 
ductive  influences. 

High-speed  relaying  helps 

In  the  power  systems  the  general  trend  toward  larger 
concentration  of  power,  with  the  accompanying  tendency 
to  increase  the  magnitude  of  system  abnormals,  compli¬ 
cates  the  co-ordination  to  an  extent.  The  pronounced 
trend  to  higher  transmission  and  primary  distribution 
voltages  appears  to  enhance  the  difficulties  of  co-ordinat¬ 
ing  communication  and  power  lines,  but  there  are  certain 
alleviating  factors.  As  transmission  voltages  increase 
line  construction  becomes  more  massive,  clearances  be¬ 
come  greater  and  rights-of-way  wider  and  costs  rise. 
The  highway  often  does  not  provide  a  clear  or  short 
route  and  the  resort  to  private  rights-of-way  usually  re¬ 
sults  in  greater  separation  from  communication  routes. 
In  the  case  of  distribution  lines  better  grades  of  con¬ 
struction  accompanying  increased  voltages  minimize  both 
the  abnormal  conditions  of  operation  and  the  risk  of 
contact  between  circuits  of  the  two  systems. 

More  rapid  clearing  of  faults  in  an  effort  to  improve 
system  stability  tends  to  reduce  the  duration  of  transients. 
On  the  other  hand,  high-speed  excitation  may  tend  to 
increase  the  maximum  fault  current  values  and  make  co¬ 
ordination  more  difficult.  Selective  operation  of  protec¬ 
tive  relays  is  now  being  attained  independently  of  time: 
the  previous  stage  of  relay  development  involved  selective 
action,  largely  dependent  upon  an  additive  sequence  of 
time  intervals.  The  new  development  accomplishes  large 
increases  in  the  over-all  speed  of  operation  as  well  as 
enhancing  the  selectivity.  These  trends  definitely  aid 
co-ordination  by  reducing  duration  of  transients,  elimi¬ 
nating  faulty  relay  operation  and  steadily  reducing  the 
radius  of  influence  of  system  abnormals. 

It  is  predominating  practice  to  ground  the  neutrals  of 
transmission  systems  at  important  transforming  centers, 
sometimes  through  resistors  or  reactors,  but  usually 
solidly.  Use  of  the  solidly  grounded  neutrals  tends  to 
make  co-ordination  more  difficult  in  view  of  the  possibili¬ 
ties  for  increased  flow  of  earth  currents.  There  is.  how¬ 
ever,  a  trend  toward  increasing  use  of  neutral  impedance, 
and  this,  as  well  as  the  use  of  other  types  of  current-lim¬ 
iting  devices,  con.stitutes  an  aid  to  co-ordination,  since 
they  reduce  the  magnitude  of  abnormal  induction. 

The  major  jiroblem  of  the  transmission  art  at  the  pres¬ 
ent  time  is  the  control  of  lightning  in  its  effects  on  service. 
Present  measures  and  indicated  trends,  especially  for 
the  higher  voltages,  directed  toward  the  control  of  service 
interruptions  caused  by  lightning  include :  Improved  ap- 
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plication  of  overhead  ground  wires,  improved  giounding 
connections  at  the  supjx)rting  structures,  improved  use  of 
wood  for  lightning  insulation,  use  (in  shunt  with  line 
insulators)  of  fused  gaps  or  other  valve  devices  to  spill 
the  surge  without  dynamic  current  follow-up,  and,  finally, 
the  application  on  grounded  neutral  system  of  single¬ 
phase  switching.  All  these  trends,  with  the  exception  of 
the  last,  are  helpful  from  the  co-ordination  viewpoint  be¬ 
cause  their  effect  is  to  avoid  or  reduce  system  faults,  or 
at  least  to  decrease  the  magnitude  of  earth  fault  currents 
and  hence  the  accompanying  voltages  induced  in  nearby 
communication  circuits. 

Neutral  grounding  complicates  the  problem 

In  most  distribution  systems  two  separate  neutral  net¬ 
works  have  been  employed  for  grounding  purposes,  one 
for  the  primary  and  one  for  the  secondary  system.  How¬ 
ever,  in  several  localities  these  two  separate  neutrals  have 
been  combined  into  a  common-neutral  arrangement,  pro¬ 
viding  in  this  way  an  increased  multiplicity  of  ground 
connections  to  both  primary  and  secondary  neutral  con¬ 
ductors.  Further  extension  of  this  system  is  probable. 
It  introduces  features  of  interest  from  the  co-ordination 
standpoint  because  of  the  increased  opportunities  for  the 
flow  of  currents  through  the  ground.  Experience  and 
investigations  so  far  indicate  that  with  adequate  attention 
to  co-ordination  this  arrangement  is  comparable  to  other 
types  of  distribution  in  its  eflfect  on  neighboring  com¬ 
munication  circuits.  The  trend  toward  higher  distribu¬ 
tion  voltages  has  been  accompanied  by  Y-connection  of 
the  transformer  primaries  as  a  step  in  the  transition  from 
one  voltage  class  to  another.  It  sometimes  involves  a 
similar  Y-connection  of  the  secondary,  usually  in  urban 
situations.  Especial  attention  has  been  given  to  control¬ 
ling  the  effects  of  this  connection  in  situations  of  co¬ 
ordination  ;  for  the  absorption  of  the  triple-harmonic 
currents  it  is  now  common  practice  to  use  delta-connected 
tertiary  windings. 

The  increasing  use  of  rectifiers  for  conversion  from 
alternating  to  direct  current  has  an  influence  on  inductive 
co-ordination  and  considerable  study  has  been  devoted 
to  this  matter,  as  a  result  of  which  methcxls  for  control 
of  the  distortion  of  the  d.c.  voltage  wave  caused  by  the 
rectifiers  have  been  applied  in  several  instances,  and  a 
solution  of  this  part  of  the  problem  ai)pears  to  be  in 
hand.  More  study  and  experience,  however,  are  needed 
as  regards  the  specific  conditions  under  which  the  wave 
shape  distortion  of  the  alternating-current  supply  would 
require  consideration. 

Unbalances  create  a  major  difficulty 

The  first  method  which  comes  to  mind  for  the  control 
of  inductive  effects  is  that  of  physical  separation  obtained 
hy  ])lacing  the  power  and  telephone  lines  on  separate 
routes.  A  separation  between  lines  of  a  few  hundred 
feet  practically  eliminates  the  noise-frequency  problem, 
whereas  the  low-frequency  problem  may  e.xist  with  much 
peater  separations.*  Another  method  of  fundamental 
importance  is  the  use  of  frequency  separation.  By 
this  method  circuits  to  be  co-ordinated  are  arranged  so 
as  to  be  responsive  to  different  frequencies  or  bands 
of  frequencies  employed  for  the  other  circuits.  Co¬ 
ordination  by  frequency  separation  becomes  inadequate 

*Pat'cr  by  H.  L.  Wills  and  0.  B.  Blackman. 
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Employment  of  frequency  spectrum  in  power 
and  communication 

Most  of  inductive  interference  troubles  reside  in  lower  half 
of  the  siiectrum  scale. 


when  the  power  levels  of  the  various  classes  of  services 
differ  greatly,  as  with  power  and  telephone  services. 
Thus,  although  incidental  powers  at  harmonics  of  the 
power  circuit  fundamental  frequency  are  negligible  in 
comparison  to  the  jTower  at  the  fundamental  frequency, 
they  are  large  compared  to  the  power  employed  in  the 
telephone  circuits  and  fall  directly  within  the  frequency 
range  of  the  telephone  circuits.  The  relative  levels  of 
harmonic  frequency  power  in  the  power  circuits  and 
voice-frequency  power  in  the  telephone  circuits  are  of 
major  importance  in  inductive  co-ordination.  These  con- 
siflerations  have  had  large  influence  in  the  power  field 
in  the  control  of  wave  shape  of  rotating  machinery  and 
transformers,  and  in  the  telephone  field  in  fixing  limita¬ 
tions  of  such  factors  as  wire  sizes,  spacings  of  repeaters 
and  instrument  efficiencies. 

Among  the  most  important  methods  of  co-ordinating 
power  and  communication  circuits  is  the  control  of  their 
respective  balances  to  ground  and  to  each  other.  A  power 
circuit  with  absolutely  balanced  voltages  and  currents 
impressed  and  with  the  various  conductors  arrangecl  in 
such  a  way  that  they  would  not  establish  external  electric 
or  magnetic  fields  would  not  have  any  effect  on  any  type 
of  neighboring  communication  line.  Likewise,  a  tele¬ 
phone  circuit  in  which  there  were  no  unbalances  and  in 
which  the  conductors  were  arranged  in  such  a  way  that, 
in  the  presence  of  an  electric  or  magnetic  field,  they 
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would  not  have  any  voltages  induced  between  them,  would 
not  become  noisy  from  any  neighboring  power  circuits. 
Such  an  ideal  state  is  impossible,  but  much  has  been  ac¬ 
complished  by  care  in  design  of  the  lines  and  equipment 
and  by  the  transportation  of  the  conductors. 

Wave  shape  not  a  serious  factor 

The  two  characteristics  of  a  power  system  which  are 
of  primary  importance  in  determining  its  inductive  influ¬ 
ence  u|)on  neighboring  telephone  systems  are  its  wave 
shape  and  its  balance.  The  wave  shape  is  determined  by 
characteristics  of  apparatus  associated  with  the  system. 
The  balance  is  determined  by  the  degree  of  symmetry  of 
the  supply  voltages,  load  impedances  and  the  series  im¬ 
pedances  and  shunt  admittances  of  the  lines.  Survey 
data  on  wave  shapes  indicate  that  the  magnitudes  of  the 
harmonics  present  in  voltage  and  current  diminish  with 
increasing  frequency,  with  the  exception  that  a  pro¬ 
nounced  dip  occurs  in  the  region  from  800  to  1,500  cycles 
as  a  result  of  eflPorts  of  machine  designers  closely  to  con¬ 
trol  the  harmonics  in  this  important  region. 

A  balanced  power  circuit  is  one  in  which  the  voltages 
between  the  various  phase  conductors  and  ground  are 
equal  in  magnitude  and  sum  up  vectorially  to  zero  and 
in  which  the  phase  currents  are  also  equal  in  magnitude 
and  sum  up  vectorially  to  zero.  In  a  three-phase  system 
where  the  currents  or  voltages  are  not  equal,  but  do  sum 
up  to  zero,  the  currents  or  voltages  can  be  resolved  into 
two  balanced  three-phase  systems,  one  of  positive  phase 
sequence  and  one  of  negative  phase  sequence.  In  cases 
where  the  currents  or  voltages  do  not  sum  up  to  zero 
they  contain  a  single-phase  component,  which  is  usually 
termed  residual  or  zero-phase  sefiuence  component.  Any 
three-phase  system  can  therefore  be  resolved  into  its  bal¬ 
anced  and  residual  components  and  each  treated  sepa¬ 
rately. 

The  coupling  for  the  residual  components  is  usually 
much  larger  than  for  the  balanced  components  and  is 
therefore  frequently  of  major  importance  in  co-ordina¬ 
tion  problems.  Experience  has  indicated  that  the  out¬ 
standing  factor  in  the  unbalance  of  power  systems  is  the 
existence  of  triple-harmonic  voltage  or  currents,  which 
may  arise  either  in  rotating  machinery  or  in  transformers 
which  are  connected  in  star  with  grounded  neutral.  Since 
tlie  triple-harmonic  voltages  in  the  three  phase-to-neutral 
legs  are  in  phase,  they  act  in  a  path  consisting  of  the 
])hase  conductors  and  an  external  return,  as,  for  instance, 
a  metallic  neutral  or  ground,  A  large  measure  of  control 
may  be  exercised  on  the  magnitudes  of  the  triple-har¬ 
monic  residual  voltages  and  currents  by  the  use  of  certain 
transformer  connections  and  by  not  operating  the  trans¬ 
formers  at  high  flux  densities. 

An  elTective  method  of  control  for  cases  in  which  star- 
star  connections  are  required  by  i)hase  relationships  is 
the  provision  of  a  third  set  of  windings  (or  tertiaries) 
in  the  transformers,  the  impedance  of  the  tertiaries  with 
respect  to  the  other  windings  being  sufficiently  low  to 
furnish  an  adequate  path  for  the  circulation  of  the  triple¬ 
harmonic  magnetizing  current.  An  alternate  method  of 
control,  which  also  provides  like  phasing  on  the  two  sides 
of  the  bank,  is  the  use  of  zigzag  connected  transformers. 
In  four-wire  multi-grounded  neutral  distribution  sys¬ 
tems  it  has  been  found  helpful  in  controlling  the  residual 
triple-harmonic  currents  from  the  single-phase  load  trans- 
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formers  to  provide  star-delta  connected  banks  at  various 
points  in  the  network  with  neutrals  connected  to  the  sys¬ 
tem  neutral. 

The  methods  of  control  which  have  been  successfully 
applied  in  cases  in  which  star-connected  generators,  oper¬ 
ating  with  grounded  neutral,  have  been  connected  directly 
(or  through  star-star  transformer  banks)  to  transmis¬ 
sion  or  distribution  systems,  include  the  following: 

1.  Isolating  the  generator  neutral  and  supplying  the 
system  ground  through  a  suitably  designed  transformer 
bank. 

2.  Grounding  the  neutral  of  only  those  generators  de¬ 
signed  to  be  free  from  triple  harmonics  in  their  phase- 
to-neutral  voltage. 

3.  The  use  of  selective  devices,  such  as  reactors  or 
anti-resonant  circuits  (commonly  called  wave  traps),  in 
the  generator  neutral  for  suppressing  the  disturbing 
triple-harmonic  comix)nents. 

In  multi-grounded-neutral  four-wire  systems  differ¬ 
ences  in  the  single-phase  loads  connected  between  the 
individual  phases  and  the  neutral  may  be  imi)ortant 
sources  of  residual  current.  A  considerable  measure  of 
control  may  be  exercised  by  restricting  the  size  of  single¬ 
phase  areas  and  by  balancing  the  load  on  the  different 
phases.  The  capacity  unbalancing  effect  of  single-phase 
branches  on  the  three-phase  system  may  be  minimized  by 
equalizing  the  lengths  of  the  branches  connected  to  the 
several  jdiases.  The  residual  voltage  on  the  single-phase 
branch  can,  where  necessary,  be  eliminated  by  the  use  of 
isolating  transformers  or  by  converting  to  a  three-phase 
branch.  Transpositions  are  effective  in  controlling  the 
capacity  unbalance  arising  from  dissymetry  in  the  ar¬ 
rangement  of  the  wires  of  the  circuit  with  respect  to  each 
other  and  to  ground. 

Consideration  has  been  given  to  the  possibility  of  in¬ 
creases  in  power  levels  on  local  exchange  circuits  and  on 
toll  circuits.  In  development  work  on  telephone  trans¬ 
mitters  telephone  engineers  are  proceeding  on  the  basis 
that  more  is  to  be  gained  by  improving  the  frequency 
response  of  the  transmitter  than  can  be  gained  by  mere 
increase  of  power;  this  will  have  the  effect  of  raising 
power  levels  at  frequencies  where  they  have  been  rela¬ 
tively  low. 

Earth  conductivity  an  uncertain  factor 

Three-phase  power  circuits,  when  operating  normally, 
are  so  nearly  balanced  with  respect  to  earth  at  their 
fundamental  frequency  and  telephone  circuits  of  the  ordi¬ 
nary  type  are  relatively  so  insensitive  at  frequencies  of 
25  or  60  cycles  that  induction  at  these  low  frequencies 
under  normal  power  line  conditions  is  rarely  a  practical 
problem.  But  when  abnormal  conditions,  particularly 
faults  to  ground,  occur  on  ])ower  lines  large  unbalanced 
voltages  and  currents  at  fundamental  frequency  exist 
temporarily ;  at  such  times  there  may  be  induced  in 
neighboring  telephone  circuits  voltages  which  are  hun¬ 
dreds  of  times  as  great  as  under  normal  operating  con¬ 
ditions.*  In  most  low-frequency  induction  problems  the 
residual  current  in  the  power  system  is  far  more  impor¬ 
tant  than  the  residual  voltage.  Neutral  impedance  may 
be  an  important  factor  in  determining  the  magnitude  of 
this  residual  current.  On  a  steel  tower  line  an  insulator 

*Paper  by  R.  X.  Cotm'cll  and  II.  S.  IVarrcn. 
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breakdown  results  in  a  relatively  short  arcing  path  to 
grounded  metal,  whereas  in  wood-pole  construction  the 
pole  itself  introduces  considerable  impedance  unless  nulli¬ 
fied  by  guys  or  other  metal.  A  ground  wire  tends  to  in¬ 
crease  the  total  residual  current,  but,  on  the  other  hand, 
it  affords  an  inductive  controlling  function  by  way  of  its 
shielding  influence. 

'Phe  effect  of  earth  conductivity  on  coupling  is  accentu¬ 
ated  as  the  lines  are  more  widely  separated.  At  roadway 
separation  large  differences  in  earth  conductivity  affect 
the  coupling  only  moderately,  but  at  separations  of  ^ 
mile  to  1  mile  coupling  values  may  differ  by  twenty  to 
one  or  more  due  to  the  range  in  value  of  earth 
conductivity. 

High-speed  breakers  and  relays  are  expensive  and  it 


is  difficult  to  justify  them  solely  as  a  remedial  measure 
for  induction,  particularly  as  the  speeds  of  operation 
now  available  for  relays  and  breakers  on  power  systems 
have  not  reached  values  which  make  them  a  complete 
solution  of  the  co-ordination  problem.  However,  with 
the  increasing  size  and  the  interconnection  of  power  sys¬ 
tems,  high-sjieed  relays  and  circuit  breakers  are  playing 
an  increasingly  important  part  in  promoting  power  sys¬ 
tem  stability.  If  such  devices  come  into  general  use  for 
all  classes  of  service  it  is  expected  that  they  would  mate¬ 
rially  improve  the  whole  inductive  situation. 

Some  of  the  developments  which  are  being  .studied  in 
the  telephone  field  are  line  and  relay  protectors,  acoustic 
shock  reducers  and  saturating  receivers,  neutralizing 
transformers  and  ground  conductors  for  shielding. 


T  T  T 


Steam  Station  Auxiliaries 
Trend  Toward  Electric  Drives 

I'dectrically  driven  auxiliaries  for  steam  generating 
stations  are  increasing  in  number  and  newer  api)lications 
are  establishing  their  reliability,  according  to  a  report  of 


the  electrical  apparatus  committee  of  N.E.L.A.,  which 
summarizes  the  types  of  auxiliary  drives  for  37  new 
.stations,  or  additions  to  old  stations  in  which  a  definite 
change  in  plans  has  been  undertaken. 

A  large  increase  is  shown  in  the  number  of  electrically 
driven  condensate  pumps,  and  re])orts  again  indicate  that 
electrically  driven  stokers  are  reliable.  The  trends,  re¬ 
serve  .service,  outage  allowance  and  speed  control  for  the 
auxiliaries  are  summarized  in  the  accompanying  table. 


Summary  of  Trends,  Reserve  Service,  Outage  Time  Allowed 
and  Speed  Regidation  of  Auxiliaries 


Unit 

Hdiler  food  pumps 

(Outage 

Not  over  1  minute 

Tiuc.n’d 

Decrease  in  steam-driven 
reserve  pumiis 

Dei'ease  in  installations 
with  full  capacity  reserve 

Reserve 

Some  in  all  installations 

Speed 

Adjustable,  siieed  ranpe 
of  from  10  to  20  per  cent 

Cirotilafinff  pnmp.s 

<^ontinuf)Us  operation 

Increase  in  full  sjiare 
capacity 

Increase  in  use  of  two 
luimps  per  condenser 

Use  of  constant  speed 
motors  on  increase 

Condonsate  pumps 

1  minute  or  loss 

Increase  in  use  of  electric 

pumps 

!'0  per  cent  with  full 
catcacity  reserve 

Uon.'-tant  speed  used  in  75 
l)er  cent  of  installations 

Air  pumps 

3  minutes  or  lonper 

Increase  in  use  of  steam 
jet  air  ejectors  and  de- 
crea.se  in  motor-driven 

pumps 

('onstant  speed  motors 

Sorvioo  pumps 

3  minutes  or  lonper 

I-'iill  duplication  of  juimps 
with  motor-driven  spares 

Uonstant  speed  motors 

Draft  fans 

1  minute  or  less 

No  chanpes  in  drive 

80  per  cent  have  no  reserve 

Stokors 

3  minutes  or  more 

Kxperience  indicates  that 
« lectric  drive  is  thorouphly 
reliable 

None 

Adjustable  except  one. 
Over  80  jier  cent  have 
speed  ranpe  of  50  per  cent 
or  more 

Clinktr  prindors 

Tendinp  toward  operation 
from  same  drive  as  stok¬ 
ers 

None 

Adjustable,  with  20  or 
more  steps  of  speed  con- 
tnd 

Air  oomprossors 

Indefinite 

No  chanpe 

Some  duplication  usually 
provided 

0>n.stant  speed  motors 

Crusiiors  and  conveyors 

Away  from  duplication 

24  to  48  hours  supply  of 
crushed  coal  in  hunkers 

Constant 

Diilvorizod  fuel  feeders 

80  per  rent  allow 

15  seconds  or  less 

Increase  in  use  of  pulver¬ 
ized  fuel 

75  per  cent  without  any 
duplication 

.Adjustable  with  speed 
ranpe  of  50  per  cent  or 

more 

Pulverized  fuel  blowers 

89  per  cent  allow 

15  seconds  or  less 

75  per  cent  without  any 
duplication 

Constant  speed  used  by 
two-thirds  of  companies 

Pulverizers 

3  minutes  or  lonper 
for  central  pulver¬ 
izers  :  5  seconds  for 

unit  pulverizers 

Alore  companies  use  cen¬ 
tral  system.s  than  unit  sys¬ 
tems 

Constant  speed  motors 
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Bulgaria  Develops  Power 
Despite  Financial  Position 

By  NIKOLAY  von  KOTSCHUBEY 

Zurich,  Sivitscrland 

In  spite  of  the  present  somewhat  difficult  financial 
position  of  Bulgaria,  the  government  and  the  public  util¬ 
ities  of  that  country  have  made  a  great  effort  to  utilize 
the  available  national  water-power  and  fuel  resources. 
'File  total  rating  of  the  Bulgarian  power  plants  has  in¬ 
creased  from  14,000  kva.  in  1918  to  about  90,000  kva. 

Up  to  the  present, 
however,  only 


Kurilo 
12.800 kva. 
steam  . 


Orion 


(SOFIA) 


Concrete  tunnel  supplies  water  power  for 
generating  station 

This  concrete  tunnel  leads  to  the  Pastra  plant  of  the 
Granitoid  Company,  Ltd.  It  has  a  total  length  of  ti.2 
km.  with  a  cross-section  of  2x2.2  meters.  The  maximurn 
allowable  water  flow  through  this  tunnel  is  10  cu.m,  per 
second. 


Zerkwoi 


Ba+oinovtzi 
/./JO  kva 
steam 


Kilometer 


Pastra 

6,900  /(va  hydro 


Granitoid  Company,  Ltd., 
supplies  power  to  Sofia  sub¬ 
urbs  and  southwestern 
Bulgaria 

Klectrical  energy  is  supplied  Sofla  in 
l)ulk  by  the  Soci6t6  Electrique  de  Sofla 
et  Bulgarie  (French  and  Belgian  in¬ 
terests),  from  the  12,800-kva.  steam 
power  plant  at  Kurilo  and  the  water 
power  plant  of  3,180  kva.  at  Pants- 
chewo.  Energy  generated  in  these 
power  plants  is  added  to  that  supplied 
liy  the  1,720-kva.  Boiana  and  860-kva. 
Simeonowo  power  plants,  which  belong 
to  the  Sofla  Municipal  Council. 


Rila  water-power  plant  of  the 
Granitoid  Company,  Ltd. 

When  completed  this  plant  will  have 
an  ultimate  capacity  of  1.3,770  hp.  in 
three  Francis  turbine  unit.s.  The  plant 
has  a  head  of  155.43  m.  with  a  maxi¬ 
mum  water  flow  of  8  cu.m,  per  second. 
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By  ALLEN  M.  ROSSMAN 

Sargent  cr  Lundy,  Inc.,  Chicago,  III. 


Metal-Clad  Switchgear 

'SSMAN  Designed  for  Large  Unit  Shipments 


Experience  in  the  erection  of  outdoor  oil-filled 
metal-clad  switchg^ear  and  developments  in  design 
arising  from  that  experience  are  beginning  to  have  their 
effects  on  costs.  It  may  he  said  even  now  that  the  total 
over-all  cost  of  some  recent  33,000-volt  structures  of  this 
tyj)e,  erected  and  ready  for  service,  compares  favorably 
with  the  cost  of  conventional  open-type  structures 
designed  for  the  same  service  and  erected  at  the  same 
time  in  the  same  district  of  the  country.  This  result 
has  come  about  principally  from  modifications  of  design 
that  permit  manufacturers  to  make  larger  factory 
asscmldies  of  parts. 

The  first  design  of  heavy-duty  metal-clad  switchgear 
was  ship])ed  in  a  large  number  of  pieces  which  were 
assembled  in  the  field.  The  second  design  was  factory- 
assembled  in  groups  of  related  parts  as  large  as  was 
permitted  by  railroad  clearances.  These  groups  were 
joined  together  in  the  field  to  form  the  complete  struc¬ 
ture.  Both  schemes  of  assembly  meant  shipping  without 
oil  and  a  certain  amount  of  drying  out  in  the  field.  In 
the  latest  design  the  arrangement  of  parts  has  been  so 
modified  as  to  bring  the  length  of  a  bay  within  the  clear¬ 
ance  width  dimensions  established  by  the  railroads.  Each 
bay  now  may  be  completely  assembled  at  the  factory, 
filled  with  oil,  tested  and  shipped  as  a  unit.  Oil  circuit 
breakers  and  potential  transformers — pieces  of  equipment 
which  are  normally  detachable — are,  of  course,  shipped 
detached  from  the  structures. 

The  nineteen  bays  of  switchgear  manufactured  by  the 
Westinghouse  Electric  &  Manufacturing  Company  for 
the  second  section  of  the  State  Line  generating  station, 
as  reported  in  the  Electrical  World  of  July  12,  1930, 
is  of  this  design. 


(o)  ™ 


.rr _ ^7“  _  i. 
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i 

F 

1.-- 

'Potential 

transformer 


1  OH  circut  t  breaker 


OH  circuit  breaker 


Shipping  unit  includes 
all  above  and  to  right 
of  dividing  hne  except 
oH  circuit  breakers  and 
potential  transformer 


.Insulation 


Factory  assembly  of  complete  bays  lowers 
cost  of  metal-clad  switchgear 

This  typical  group  of  bays  designed  for  the  .second  unit 
of  State  Line,  now  in  construction,  shows  several  units 
of  metal-clad  switchgear,  each  unit  of  which  is  assem¬ 
bled  at  the  factory  and  shipped,  oil-fllied  and  tested, 
to  the  field.  The  elevation  of  a  typical  generator  or 
feeder  bay,  rated  at  3,000  amp.  at  25,000  volts  and  with 
breaker  capacity  of  2,500,000  kva.,  shows  one  of  the 
factory-assembled  units. 


^^^tionalizihig  bay  Feeder  bay  Generator  Bay  '  Feeder  bay 

Dividinof  lines  indicate  shippincj  units 
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Washington  Bill 
Authorizes  Vote 
on  Power  Districts 


INITIATIVE  NO.  1 

District 
Power  Bill 


Tax  issue 
was 

emphasized 
in  this 
booklet 
issued  by 
one  utility 


The  Taxpayers  Economy  League  of  Spokj 
Declares: 


»() 


IT  IS  A  REVISION  UNDER  A 
NAME  OP  THE  ERICKSON  IN 
TIV  E  OF  1924  DRAWN  BY  THE  S 
POWER  LEAGUE  OF  SEATTL 
TACOMA. 


To  be  voted  upon  November 


’■  ^*eiU 

^  yu. 

1  ''*•*»  V 

“y  ‘Ae  ^*e. 

[Wtry  ,v 


Please  Read  This/ 


THE  WASHINGTON  W/ 
CO. 


SI’ONSORF.n  hy  the  \Vashin.c;ton  State  Grange, 
a  measure  known  as  the  district  power  hill  passed 
in  Washington  on  Novemher  4,  1930,  hy  the  narrow 
vote  of  152,487  for  and  130,901  against  the  proposal. 
Passage  of  this  hill  gives  country  districts  the  same  rights 
and  powers — or  greater  ones — to  go  into  the  utility  busi¬ 
ness  as  are  now  jiossessed  by  the  incorporated  cities  and 
towns  of  the  state. 

The  hill  sets  up  the  necessary  machinery  for  the  creat¬ 
ing  of  so-called  utility  districts  with  power  to  engage  in 
the  development,  distribution  and  sale  of  electrical  energy 
and  with  power  to  take  over  all  of  the  plants  and  prop¬ 
erty  of  existing  private  companies  in  the  state.  Districts 
may  he  formed  hy  popular  vote  in  the  territory  included 
and,  when  formed,  would  he  controlled  hy  three  commis¬ 
sioners  with  power  to  raise  money  in  any  one  of  the 
following  five  different  methods:  hy  levying  a  direct 
tax ;  hy  issuing  general  bonds  without  a  vote  of  the 
l>eoplc :  hy  issuing  jiuhlic  utility  bonds  without  a  vote; 
by  creating  local  improvement  districts  and  assessing  the 
abutting  proi)erty ;  hy  incurring  general  indebtedness  and 
the  issuance  of  warrants  and  bonds  in  payment  thereof. 
The  hill  is  too  long  to  reprint  herewith,  hut  obviously 
it  grants  broad  and  almost  unlimited  powers  and  could 
easily  liecome  a  very  dangerous  political  tool. 

Why  the  bill  passed 

To  a  representative  of  Elfxtrical  World  who  inter¬ 
viewed  a  number  of  peo])le  in  Washington  in  connection 
with  the  pas.sage  of  this  hill  there  appear  to  he  four 
primary  reasons  why  it  carried :  ( 1 )  Effect  of  the 

unfair  and  one-sided  “power  trust”  publicity  resulting 
from  the  Federal  Trade  Commission  investigation;  (2) 
general  unrest  resulting  from  business  depression  and  a 
desire  for  any  kind  of  a  change;  (3)  a  general  feeling 


that  the  country  districts  should  have  the  same  right  to 
go  into  the  power  business  that  the  cities  now  enjoy,  and 
(4)  a  desire  for  a  club  over  the  heads  of  the  power  com¬ 
panies  to  force  them  to  liberalize  their  line  •extension 
policies  and  reduce  rates. 

Senator  Dill  of  Washington  and  members  of  the  State 
Grange  were  the  most  active  supporters  of  the  hill.  All 
based  their  appeal  largely  upon  tlie  argument  that  coun¬ 
try  districts  should  have  the  same  rights  as  cities  and  that 
no  formation  of  utility  districts  was  contemplated,  the 
measure  simply  to  serve  as  a  curb  on  the  private  com- 
])anies.  Both  arguments  apparently  seemed  logical  to  the 
voters;  the  second,  however,  is  altogether  uni(|ue.  One 
does  not  recall  any  former  campaign  anywhere  for  a 
measure  that  was  advocated  u|X)n  the  theory  that  no  U'C 
of  it  would  ever  be  made.  However,  a  great  many 
voters  were  convinced  that  a  merely  permissive  measure, 
authorizing  district  competition  with  utility  companies, 
could  he  used  as  a  bogey  man  if,  when,  as,  and  in  case 
utility  comjianies  did  not  behave  themselves.  They 
worked  on  the  theory  that  this  threat  would  be  an  effec¬ 
tive  substitute  or  accompaniment  of  state  regulation, 
namely,  that  if  public  utility  companies  failed  to  render 
adequate  electric  service  at  reasonable  cost,  and  if  the 
state  regulating  commission  proved  incompetent  to  com¬ 
pel  such  service  and  rates,  then  the  utility  companies  as 
a  lesser  evil  would  do  what  any  well-managed  utility 
company  would  have  done  in  the  beginning. 

Dissatisfaction  with  the  rural  line  extension  policy  of 
Washington  utilities  and  the  rates  charged  the  fanners 
are  the  reasons  for  passage  of  the  bill,  according  to 
Albert  S.  Goss,  master  of  the  Washington  State  Grange, 
in  a  statement  to  a  representative  of  Elfxtrical  WoRim. 
As  a  matter  of  fact,  Washington  ranks  high  among  other 
states  in  the  Union  in  res|)ect  to  extensiveness  of  rural 
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service.  One  company  alone  has  spent  $S.500,000*  in 
the  past  eight  years  in  building  5,000  miles  of  rural  lines 
to  serve  40,000  customers.  All  of  this  has  taken  place 
under  extension  rules  worked  out  with  the  greatest  of 
deliberation  by  the  utilities  and  the  commission,  but,  like 
many  such  rules,  they  are  difficult  to  explain  to  the 
fanner.  One  particular  sore  spot  with  the  farmer, 
according  to  Mr.  Goss,  is  the  fact  that  in  many  cases  he 
is  called  upon  to  pay  the  cost  of  a  line  and  yet  he  does 
not  own  it.  Actually,  in  the  case  of  the  above  company, 
$2.50.  plus  cost  of  transformer,  is  put  up  to  get  $1  in 
revenue  at  the  regular  rates  for  service  in  that  general 
territory ;  or,  in  other  words,  the  same  rates  for  service 
as  are  enjoyed  by  the  towns  of  the  district.  Where 
extensions  beyond  the  2^  to  1  plus  transformer  ratio  are 
exceeded  the  farmer  ,  is  asked  to -put  up  enough  prepaid 
revenue  to  cover  fixed  charges  on  the  unprofitable  invest¬ 
ment  for  the  period  over  which  it  is  estimated  that  the 
line  will  not  be  self-supporting.  However,  the  fact 
remains  that  there  is  some  dissatisfaction  and  the  utilities 
of  Washington  may  simplify  and  possibly  liberalize 
extension  rules. 

In  analyzing  the  vote  it  seems  paradoxical  to  find  that 
both  Seattle  and  Tacoma,  strongholds  of  municipal 
ownership,  voted  small  majorities  against  the  bill.  Only 
two  plausible  explanations  can  l)e  found  for  this  seem¬ 
ingly  strange  turn  of  aflFairs.  Either  the  people  of 
Seattle  and  Tacoma  are  not  so  well  satisfied  with  their 
municipal  light  and  ]X)wer  ventures  or  else  they  are 
afraid  of  being  drawn  into  utility  districts  and  losing 
their  hydro  developments,  which  are  all  outside  their 
corporate  limits. 

Outcome  not  likely  to  be  unfavorable 

Utility  leaders  in  Washington  do  not  view  the  situation 
with  alarm.  A.  W.  Leonard,  president  Puget  Sound 
Power  &  Light  Company:  Guy  W.  Talbot,  president 
Pacific  Power  &  Light  Company,  and  F.  T.  Post,  presi¬ 
dent  Washington  Water  Power  Company,  all  stated  that 


they  plan  to  go  right  ahead  with  their  program  of  power 
development,  extension  of  service,  load  building  and 
reduction  of  rates  as  usage  and  further  economies  will 
permit. 

It  does  not  seem  likely  that  the  public  will  make  any 
great  use  of  the  formidable  weapon  with  which  it  has 
armed  itself.  Certainly  the  public  has  little  to  hope  for 
from  any  attempted  use  of  the  new  measure.  Few  places 
have  greater  availability  of  electrical  energy,  better  serv¬ 
ice  or  lower  rates,  \\4iat  more  could  be  asked  and, 
besides,  there  already  are  millions  and  millions  of  dollars 
of  tax-free  property,  by  reason  of  the  Seattle  and  Tacoma 
municipal  systems,  and  if  any  more  ])ro])erty  is  to  be 
removed  from  the  tax  rolls  a  revolutionary  upheaval  in 
the  whole  tax  structure  in  the  State  of  Washington  will 
result. 

The  peojde  of  the  State  of  Washington,  outside  the  cit¬ 
ies  of  Seattle  and  Tacoma,  long  have  been  disgruntled  over 
the  fact  that  they  were  carrying  a  disproportionate  share 
of  the  tax  burden  and  there  are  indications  that  passage 
of  the  district  power  bill  is  only  the  forerunner  to  a 
series  of  events  which  will  lead  up  to  taxation  of  munic¬ 
ipal  utilities.  What  could  he  more  encouraging  to  the 
private  utilities  that  have  so  long  striven  to  have  munic¬ 
ipal  utilities  put  on  the  same  basis  of  taxation  and 
accounting  as  the  private  companies  ? 

Mr.  Goss  stated  that  he  realized  promoters  might  take 
advantage  of  the  power  bill  to  try  and  foist  unsound 
schemes  upon  the  public,  but  that  the  Grange  would  dis¬ 
courage  any  and  all  unsound  developments.  Agitation 
for  the  formation  of  two  power  districts  has  already  been 
reported,  but  this  was  found  to  be  untrue.  In  any  event, 
the  bill  provides  that  a  vote  on  the  formation  of  a  utility 
district  can  be  taken  only  at  general  elections,  which  are 
held  every  two  years,  so  that  it  will  be  at  least  two  years 
before  any  districts  could  be  formed.  Each  proposal  to 
form  a  power  district  will  constitute  a  local  issue  upon 
which  threatened  taxpayers  will  concentrate  attack.  The 
fact  that  California  has  had  a  somewhat  similar  law  since 
1921  and  that  under  it  only  two  utility  districts  for  water 
supply  only  have  been  formed  indi¬ 
cates  that  the  public  is  much  more 
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•K.  MONTHEAL  BtLLCVILLt 


^  If  Mr.  Weese  were  connected  with  Puget  Sound  Power  4,  Light  Co. 
service  his  electric  costs  would  be  much  reduced 

S^BILL  PAID  BY  MR.  WEESE  IN  ONTARIO  ....  $15.98 
What  he  would  have  paid  here .  11.07 


reluctant  when  it  comes  to  voting 
bonds  for  a  specific  purpose  than  it 
is  to  pass  on  a  general  proposition. 

In  opposing  the  district  power  bill 
the  utilities  of  Washington  used 
newspaper  advertising  extensively, 
supplemented  by  booklets,  pam- 
irhlets,  the  radio  and  jTersonal  can¬ 
vassing.  One  very  effective  ])iece 
of  publicity  was  a  booklet  distrib¬ 
uted  by  the  Puget  Sound  Power  & 


Sheet  from  booklet  comparing 
rural  rates  in  Washington  with 
those  in  Ontario 

TTiis  booklet  was  given  wide  circulation  In 
oppo.sing  district  power  Lili. 


SAVING  ON  PUGET  SOUND  LINES  ...  $4.91 
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Light  Company.  A  number  of  photographic  copies  of  chain  electrodes  entering  the  gloves  hang  from  the 
bills  of  the  Hydro-Electric  Power  Commission  of  Ontario  receptacles  in  the  bottom  row. 

were  reproduced  and  the  saving  to  a  Washington  con-  In  ordinary  testing  the  top  plugs  are  inserted  and  the 
sumer  using  a  like  amount  of  energy  was  shown.  bottom  plugs  are  pulled  out.  The  chain  electrode  is 

Although  the  campaign  of  education  was  of  a  thorough  thus  connected  to  the  grounded  side  of  the  system.  To 
and  painstaking  character,  which  will  count  heavily  in  measure  the  leakage  current  of  any  particular  glove  the 
the  future,  the  utilities  of  Washington  learned  the  same  bottom  plug  of  the  glove  under  test  is  first  inserted,  after 
thing  that  the  utilities  of  Oregon  did  in  fighting  a  losing  which  the  top  plug  is  pulled  out,  breaking  the  connection 
battle  against  a  similar  measure.  to  the  rear  receptacle.  This  throws  the  milliainmeter  into 

the  circuit  of  the  glove,  leaving  all  other  gloves  under 

A  campaign  of  education,  while  it  convinces  the  'P'  After  taking  the  millianimeter  reading 

.  ,  j  •  L  the  top  plug  IS  again  inserted,  and  following  this  the 

more  mtelhgent  community  element  during  the  restoring  the  glove  to  the  former 

campaign,  requires  much  more  time  to  educate  conditions.  Needle  remains  on  scale  unless  sphere 

the  masses.  The  masses  must  be  educated  be-  gap  voltage  exceeds  500. 

tween  campaigns.  In  the  final  analysis  it  did  Water  inlet  and  drain  pipe  fittings  are  insulated  from 

little  good  to  convince  the  banker,  the  lawyer,  the  tank,  with  a  minimum  clearance  of  6  in.  between  the 

the  doctor  and  the  business  man,  who  comprise  the  tank  and  6  in.  from  the  drain  funnel 

,  ,  ,  ,  ,  to  the  drain  pipe. 


,——^Milliammet9r 
'^^'cenfra!  scale  seclion  10-14  m.a. 

p.?:  -Aoljusiable  ^ 

I  spark  gap 


Tin-foil  fuse 
about  jfwide  — 

15,000-ohms  series  7 

r^sis^^  ncv 


yotfmefer-. 


From 

voltage 

coil- 


^paratiei 
•  resistors 


Utility  leaders  of  Washington  harbor  no  grudge 
against  the  citizens  of  Washington.  They  will  intensify 
their  programs  of  the  past  and  so  constructively  build 
good  will  through  good  service  and  lower  rates  that  the 
public  will  have  no  desire  to  exercise  the  provisions  of 
the  bill. 

It  is  of  interest  to  note  that  few  cities  and  towns  have, 
during  the  past  fifteen  or  twenty  years,  taken  advantage 
of  similar  provisions  in  laws  affecting  municipal  corpora¬ 
tions  to  enter  the  light  and  power  business. 


Front-. 


'td/50j000v.  I  To  two  orfhret 
ransS)rm«r'^  red  lights 

''Adjustable  625 mm.  sphere 
spark  gap  with  5  parallel 
resistors  in  series  on  HT.  side 

P  Tank  effkctivety  insuiatea  § 
from  ground 

Centralized  test  apparatus  at  Providence 


Chain  electrodes 


Sround  ' 
'.onnection 


Water  tank  {zinc  lined} 


Testing  Gloves  Speedily 
in  New  England 

Glove  testing  on  the  system  of  the  New  England 
I’ower  Association  is  now  centralized  at  Providence, 
R.  I.,  and  W'orcester,  Mass.,  for  the  subsidiary  proper¬ 
ties  under  this  management,  the  standard  arrangement 
of  apparatus  being  shown  in  the  accompanying 
illustrations.  The  method  of  test  is  based  on  the  speci¬ 
fications  of  the  American  Society  for  Testing  Materials. 
The  wiring  arrangement  employed  enables  the  tester  to 
measure  leakage  currents  through  any  individual  glove 
in  the  row  suspended  in  the  tank  without  interrupting 
the  circuit  and  by  the  simple  act  of  inserting  and  with¬ 
drawing  high-tension  plugs  from  jacks  mounted  on  the 
test  panels.  A  50-kv.  transformer  supplies  the  required 
test  ix)tential,  hut  the  maximum  test  voltage  is  14  kv. 

Two  rows  of  receptacles  of  the  series  arc  tyj^e  are 
provided,  each  row  having  front  and  back  connections 
which  are  completed  by  inserted  plugs.  The  rear  re- 
cejitacles  of  the  top  row  are  all  grounded  and  the  hack 
receptacles  of  the  lower  row  are  all  connected.  Each 
front  receptacle  of  the  upper  row  is  in  contact  with  the 
corresponding  front  receptacle  of  the  bottom  row.  The 


Glove-testing  outfit  is  screened,  locked  and 
insulated  from  ground 
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off-peak 

low-value 
electrical 
energy 
heats  this 
new  office 
building 


Installs  Electric  Heat 

to  Test  Economy 


RANTED  that  we  as  executives  of  a  power 

I  company  have  faith  in  the  growth  of  electric 
lieating  of  buildings  as  time  goes  on,  can  w'e 
afford  to  risk  our  stockholders’  money  right  now  in 
equipping  our  new  building  at  Greenfield  with  no  other 
method  of  keei)ing  it  w’arm  in  the  face  of  an  oncoming 
New  England  winter?  Can  we  afford  to  do  it  when  we 
consider  the  price  of  heating  by  fuel?  Isn’t  the  cost  of 
electrical  energy,  even  on  a  jxjwer  system,  too  high  to 
justify  such  a  course?  Yet,  wdiere  are  we  going  to  obtain 
intimate  experience  with  electric  heating  on  such  a  scale 
if  we  do  not  undertake  it  ourselves?” 

These  were  hut  a  few  of  the  ([uestions  discussed  by  the 
executives  and  engineers  of  the  Western  Massachusetts 
Coni])anies  across  the  conference  table  before  a  decision 
was  reached  to  build  the  new  home  of  this  organization  at 
(Ireenfield  without  a  chimney,  turning  to  off-peak  hydro 
energy  and  hot  water  storage  as  the  solution  of  this 
timely  jmoblem.  Complete  answers  to  cjuestions  bearing 
up(!n  the  economics  of  the  installation  must  aw’ait  pub¬ 
lication  at  the  end  of  the  ])resent  winter,  hut  President 
Harry  E.  Duren  of  the  Greenfield  Electric  Light  & 
Power  Company  states  that  preliminary  operation  indi¬ 
cates  that  the  operating  cost  wfill  not  exceed  that  of 
fuel  oil  by  over  10  per  cent.  The  quality  of  service  en¬ 
joyed  by  the  occupants  of  the  building  and  by  visitors 
during  the  weeks  since  its  opening  about  the  middle  of 
Xovember  aj^pears  to  meet  every  need. 

The  typical  24-hour  load  curve  of  the  Greenfield  com¬ 
pany.  the  local  affiliate  of  the  Western  group,  exhibits 
forenoon  and  afternoon  peaks  dominating  the  chart 
between  8  a.m.  and  noon  and  from  1  to  5  p.m.  At  all 
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other  hours  “dump”  hydro  energy  from  the  system  can 
be  utilized  advantageously  for  such  charging  of  the  office 
building  water  tank  as  may  be  demanded  by  temperature 
conditions  in  the  various  rooms  reflected  in  calls  upon  the 
tank  for  circulation  through  the  piping  and  radiator 
system.  The  "Hallmark”  heating  system  of  the  Hall 
Electric  Heating  Company,  Inc.,  Philadelphia,  was 
selected  for  the  job,  and  it  is  interesting  to  note  that  on  a 
number  of  recent  milder  days  the  heat  storage  capacity 
of  the  tank  and  piping  system  has  been  sufficient  to  warm 
the  establishment  satisfactorily  without  feeding  a  single 
kilow'att-hour  into  the  tank. 

The  new  building  is  a  handsome  one-story  and  base¬ 
ment  structure  occupying  a  ground  space  of  1 10  ft.  x 
70  ft.  in  the  center  of  the  business  district.  A  demon.stra- 
tion  room  and  substation  are  located  in  the  basement,  and 
the  heated  volume  of  the  building  is  102,-100  cu.ft.  The 
tank  has  a  capacity  of  7,500  gal.  of  water  and  210  kw. 
in  immersion  ty])e  units  with  balanced  load  on  three- 
phase,  220-volt,  60-cycle  supply  are  in  use,  making  in 
round  numbers  1  kw.  of  heating  capacity  per  500  cu.ft. 
of  volume. 

With  the  exception  of  the  demonstration  room,  the 
entire  building  is  heated  by  direct  cast-iron  radiation.  An 
extended  surface  blast  type  heater  with  centrifugal  fan 
for  circulation  of  air  is  utilized  in  this  room,  the  heating 
coils  being  supplied  with  hot  water  from  the  tank.  Each 
radiator  is  e(|ui])])ed  with  a  Dole  thermostatic  butterfly 
valve  which  admits  slugs  of  180-deg.  w’ater  according  to 
temperature  variations  w’ithin  the  radiator.  The  admis¬ 
sion  of  water  to  the  four  main  piping  sections  into  which 
the  system  is  divided  is  governed  by  motor-operated  con- 
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dadiafor  system 
r - >/VVWW'- — 


rMotor-operated  valves 
controHeet  by  joom 
thermostats 


Scheme  of  heating,  system  layout  and 
control  at  Greenfield 

The  Insulated  storage  tank  carries  the  building  over 
the  forenoon  and  afternoon  heavy  power  deniaiul-j 
without  requiring  energy  Input  from  the  utility  lines 
and  In  mild  weather  frequently  serves  the  office  for 
24  hours  without  tank  water  heating. 


.A/WVW- 


.Heatina  elements 
tappea  off  these 
bus  leads 


Mixinp} 

valve 


ortfivl] 


Power 


circuit 


Contactor 

V - ^ —  control 

Makeup  e<)uipment 
water 


‘{''mineral  wool 
heat  insulation 


■Duplicate  circulation  pumps 


trol  valves  responsive  to  thermostats  at  strategic  points. 
To  insure  adequate  circulation  of  water  two  centrifugal 
pumps,  each  direct  driven  by  a  1 /6-hp.,  single-phase, 
110-volt  motor  are  provided,  either  being  sufficient  for 
the  plant.  Water  is  delivered  from  the  top  of  the  tank  at 
250  deg.  F.  and  about  15  lb.  pressure,  and  after  passing 
through  a  mixing  valve  enters  the  piping  at  180  deg.  The 
charging  of  the  tank  from  the  electric  circuit  is  con¬ 
trolled  automatically  by  variations  in  the  tank  pressure. 

Normal  temperature  maintained  is  70  deg.  F.  for  the 
entire  24-hour  run  at  present,  although  the  system  was 
designed  for  keeping  this  temperature  between  8  a.m. 
and  9  p.m.  The  minimum  outside  temperature  base  is 
10  deg.  below  zero  F.  The  building  is  of  concrete  and 
steel  construction,  with  an  exterior  finish  of  face  brick. 
The  walls  are  furred  on  the  inside,  lathed  and  plastered. 
The  first  floor  ceiling  is  covered  with  4  in.  of  rock  wool 
insulation  and  the  calculated  heat  loss  of  the  building 
under  maximum  conditions  is  436,000  B.t.u.  per  hour. 
The  maximum  demand  of  the  tank  heaters  is  their  full 
rating,  and  spare  elements  totaling  10  kw.  are  installed 
to  permit  quick  substitution  in  case  of  a  failure. 

Outlook  for  efficient  performance 

The  control  panel  equipment  included  provision  for 
routine  measurements  of  energy  consumption,  water  sup¬ 
ply.  temperatures  and  other  items  of  value  to  the  com¬ 
pany  in  studying  the  performance  of  the  system  sea¬ 
sonally  and  daily.  The  estimated  increase  in  operating 
cost  above  fuel  oil  was  small  enough  to  bring  about  the 
use  of  electricity,  with  its  well-known  advantages  in 
cleanliness,  flexibility  of  control,  hygenic  conditions  and 
potential  further  use  in  this  field.  In  the  case  of  the 
Greenfield  company,  its  Gardner  Falls  hydro  station  on 
the  Deerfield  River  receives  daily  flowage  from  other 
plants  above  which  does  not  cease  at  5  p.m.,  when  the 
major  industrial  loads  go  off  in  this  part  of  New  Eng¬ 
land.  The  excess  water  cannot  be  stored  in  the  river,  as 
there  is  no  additional  storage  capacity  in  the  river  valley. 
Hence  the  advantage  of  utilizing  dump  power  for  heat¬ 
ing  service.  The  cost  of  such  energy  is  low  enough  to 
make  it  attractive  for  the  purj^ose  in  comparison  with 
primary  power. 

For  the  month  of  December,  1930,  the  total  input  to 
the  heating  installation  at  the  Greenfield  office  was  33,100 
kw.-hr.,  the  maximum  load  being  225  kw.  The  coldest 
day  had  a  maximum  temj)erature  of  22  deg.  F.  and  a 
minimum  of  15  deg.  F.,  with  a  strong  northwest  wind. 


Permissible  periods  of  energy  input  to 
heating  tanks 

Only  the  hours  of  heavy  day  load  are  reserved  for  dis¬ 
connecting  power  supply  to  the  water  storage  tank  serv¬ 
ing  the  Greenfield  company’s  building. 


The  mean  temperature  for  the  month  at  Amherst,  Hass., 
15  miles  distant  from  Greenfield,  was  28  deg.  F.  The 
minimum  temperature  of  the  month  at  Greenfield  was 
about  4  deg.  F.  below  zero.  At  the  conclusion  of  the 
winter  it  is  anticipated  that  the  power  company  will 
release  complete  data  on  the  performance  of  this  interest¬ 
ing  installation  throughout  the  weather  fluctuations  of 
the  season. 


Rubber  Joints  Used 
Between  Condenser  and  Pump 


Rubber  joints  are  used 
between  the  circulat¬ 
ing  pumps  and  con¬ 
densers  in  the  Belle 
Isle  station  of  the 
Oklahoma  Gas  &  Elec¬ 
tric  Company.  This 
joint  is  simply  a 
rubber- fabric  dredging 
sleeve  held  to  the  pipe 
ends  by  half -oval  iron 
straps.  It  is  unnecp- 
sary  to  flange  the  pipe 
ends  to  receive  it. 


4  rubber  \ 
wide 


j  steel 
washer;  'j 


''Rubber 
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Dual-Purpose  Lighting 
for  Healthful  Offices 

Sitting  at  his  desk,  the  business  man  may  work  early 
or  late,  get  his  ultraviolet  without  time  out  on  the  golf 
course,  and  avoid  the  tired  feeling  to  which  he  is  tra¬ 
ditionally  addicted.  That’s  one  sign  of  the  times. 

In  the  office  of  the  president  of  the  Cleveland  Electrical 
League — also,  as  illustrated,  in  that  of  Mr.  Luckiesh, 
director  Lighting  Research  Laboratory  of  the  General 
Electric  Company  in  Cleveland — hangs  a  special  dual- 
purpose  ceiling  fixture  that  gives  light  for  both  health 
maintenance  and  vision. 

These  pioneer  dual-purpose  luminaires  supply  a  high 


equipped  with  baffle-rings  which  control  the  light  distri¬ 
bution  and  ultraviolet  radiation.  Metal  work  resembling 
the  spokes  of  a  wheel  support  three  concentric  cylindrical 
oxidized  aluminum  haffle-rings  that  shield  the  eyes  from 
direct  view  of  the  S-1  lamp. 


READERS'  FORUM 

Currents  Required  to 
Remove  Conductor  Sleet 


■I ' 


Artificial  sunlight  is  available  here 
day  or  night 

intensity  of  illumination  on  the  desk  top — approximately 
80  foot-candles — without  creating  a  feeling  of  “too  much 
light.”  Relatively  few  offices  have  10  foot-candles  of 
artificial  light  intensity  and  offices  with  30  foot-candles 
are  rare.  The  lighting  is  pleasing  and  comfortable  and 
the  ultraviolet  radiation  has  the  same  health-maintaining 
characteristics  as  outdoor  summer  sunshine. 

This  particular  lighting  fixture  has  an  upward  or  in¬ 
direct  lighting  component  which  is  supplied  by  eight 
lOO-watt  “Mazda”  lamps  equally  spaced  in  the  upper 
portion  connected  to  two  circuits.  This  alone  supplies 
a  general  illumination  of  10  foot-candles.  The  down¬ 
ward  component  of  light  and  the  ultraviolet  radiation 
^re  produced  from  one  sunlight  “Mazda”  lamp  (S-1) 
located  in  the  center  of  an  oxidized  aluminum  reflector 
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To  the  Editor  of  the  Electrical  World: 

With  much  interest  I  read  the  article  about  “Currents 
Required  to  Remove  Conductor  Sleet,”  by  J,  E.  Clem, 
in  the  December  6,  1930,  issue  of  the  Electrical 
World,  on  page  1053.  I  think  that  some  errors  slipped 
in.  In  the  chart  for  amperes  required  to  prevent  ice 
formation  you  read  the  formula 


rj  —  ^E\/dv 
'  ~  8.18 


Should  not  that  formula  read  I~  =  ^"y'g  ^ 

In  formula  (3)  is  read  T  =  1.151  Pptt'c  log^,  P  must 

be  d.  In  chart  for  amperes  required  to  melt  off  glaze, 
you  read :  _ 

I  =  46.25yjw^.  This  ought  to  be :  f  =  462.5^w^. 

On  page  1055  in  the  end  of  the  first  column  there  is 
given  an  example  of  calculation.  The  resistance  of  the 
conductor  is  not  mentioned.  When  you  work  backward 
(see  the  end  of  the  second  column)  with  equation  (2) 
you  find  R  =  0.44  ohm/mile.  Afterward  a  basis  is 
mentioned  of  0.8  ohm/mile.  Why  is  this? 

The  Hague,  Holland.  P.  LA  FONTAINE. 


The  three  corrections  suggested  by  your  correspondent 
apply.  However,  it  should  be  noted  that  these  are  mis¬ 
takes  in  preparing  the  tracings,  made  after  the  charts 
were  drawn  up,  and  that  the  accuracy  and  usefulness  of 
the  charts  are  not  impaired  by  these  mistakes. 

Mr.  La  Fontaine  raises  the  question  in  regard  to  the 
value  R  =  0.44  ohm  per  mile,  and  another  value  of 
impedance  of  0.8  ohm  per  mile  appearing  in  the  third 
line  near  the  top  of  the  first  column  of  page  1056. 
I  am  not  quite  clear  as  to  just  what  Mr,  La  Fontaine’s 
difficulty  is,  hut  it  seems  that  he  is  associating  two  quan¬ 
tities  that  refer  to  different  things.  The  value  R  =  0.44 
ohm  per  mile  is  the  value  of  resistance  of  a  No.  4/0 
aluminum  cable  and  was  used  in  the  chart  on  page  1055. 
The  value  of  0.8  ohm  per  mile  is  the  approximate 
reactance  of  a  line  and  was  used  only  in  estimating  how 
much  current  might  be  forced  through  the  line. 

General  Electric  Company,  I  p  pi  PM 

Schenectady,  N.  Y.  J* 
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Amber  to  Amperes 

liy  Krnest  Greenwood.  Harper  &  Brothers,  New  York.  321 
papes,  illustrated.  Price,  $4. 

W  ould  you  know  what  mention  history  makes  of 
electrical  manifestations  beginning  with  the  magnetic 
emblem  on  Hoang-Ti’s  chariot  in  2637  B.C.  ?  Solo¬ 
mon’s  temple  had  lightning  rods,  compasses  gave  naval 
aid  in  the  siege  of  Troy,  Thales  mused  about  the  proper¬ 
ties  of  charged  amber— dark  ages  with  never  a  record — 
then  Dr,  Gilbert  writes  De  Magnete  in  Elizabeth’s  reign, 
(ialvani  energized  frogs’  legs,  Franklin’s  kite  lured  light¬ 
ning,  Faraday  and  h!di.son  were  impelled  by  pure  acci¬ 
dent  to  master  the  my.steries.  These  and  scores  more 
of  the  obscure  antecedents  of  today’s  commonplace  elec¬ 
trical  conce])ts  establish  Greenwood’s  volume  as  a  wel¬ 
come  influence  to  poetize  prosaic  electricity.  He  takes 
you  “behind  the  veil’’  and  reveals  the  evolution  of  elec¬ 
trical  jihilosophy  from  the  days  of  mysticism  and 
alchemy  through  the  tangible  researches  of  the  pioneers 
to  the  concrete  realizations  of  the  electrified  age.  The 
hook  is  a  mine  of  information,  from  which  the  engineer 
can  enliven  his  thinking,  his  speaking  and  his  literary 
efforts. 

Analysis  of  Laws  Governins 
Mutual  Savings  Bank  Investments 

By  the  National  Association  of  Mutual  Savinps  Banks.  New 
York. 

This  is  a  comprehensive  survey  of  the  investment 
legislation  in  eleven  of  the  states  in  which  mutual  sav¬ 
ings  hanks  are  located.  It  covers,  first,  the  type  of  se¬ 
curities  that  may  he  jmrehased  by  such  institutions, 
showing  the  variation  in  existing  legislation  in  the  var¬ 
ious  states  concerned  and  drawing  distinction  between 
the  conditions  governing  purchase  in  the  case  of  various 
classes  of  bonds,  such  as  public  utility,  municipal  and 
government  bonds. 

The  volume  contains  134  pages,  is  well  indexed,  and 
should  j)rove  valuable  to  any  one  interested  in  the  invest¬ 
ment  ix)licies  of  mutual  savings  hanks,  as  well  as  the 
.state  legislation  governing  such  inve.stments. 

Electrothermie 

By  M.  Piraiii.  Juliu.s  Springer,  Berlin,  1930.  291  pages. 

This  hook  by  Professor  Pirani  contains  a  series  of 
lectures  delivered  by  specialists  on  electrothermy.  hut 
does  not  cover  the  subject  completely.  For  instance, 
there  are  no  chapters  on  heat-treating  furnaces,  electric 
welding  or  electrolysis  from  the  molten  state.  Rut  a 
large  numl>er  of  experiences  are  reported  which  make 
the  hook  extremely  valuable  as  they  can  hardly  be  found 
anywhere  else  in  the  present-day  literature. 

The  lectures  deal  with  ( 1 )  the  electrothermics  of  iron, 
describing  in  general  the  generation  of  electricity  and 
the  different  advantages  and  systems  of  electric  fur¬ 


naces;  (2)  electric  melting  furnaces  for  non-ferrous 
metals:  (3)  manufacture  of  silicon  carbide;  carborun¬ 
dum  and  alumina  cement;  (4)  artificial  or  electrograpli- 
ite;  (5)  calcium  carbide  factories;  (6)  physical  and 
chemical  properties  of  fused  quartz;  (7)  electrothermics 
of  gases,  especially  the  formation  of  NO  in  atmosjdieric 
air;  (8)  e’ectrothermal  research  problems,  aiKl  (9) 
measuring  instrument  and  processes  used  in  electro¬ 
thermy. 

Elementary  Electricity 

By  k'dgar  P.  Slack.  McGraw-Hill  Book  Company,  New 
York.  279  pages,  illustrated.  Price,  $2. 

This  hook  is  intended  for  use  in  vocational  and  indus¬ 
trial  schools,  by  students  who  have  not  studied  electricity 
before  and  whose  mathematical  training  may  not  have 
gone  beyond  arithmetic.  The  treatment  is  based  on  the 
modern  electron  theory,  and  the  student  who  continues 
his  work  in  college  should  find  few  changes  needed  in 
his  fundamental  ideas.  The  subject  matter  and  the  ]ires- 
eiitation  are  based  on  some  twenty  years  of  varied  teach¬ 
ing  work  and  Code  enforcement. 

• 

A  Study  oi  the  Induction  Motor 

By  F.  T.  Chapman.  John  Wiley  &  Sons,  New  York.  28‘( 
pages  illustrated.  Price,  $5.50. 

The  theory  of  the  induction  motor  is  developed  by  a 
resolution  of  the  air-gap  field  in  sine  distributed  com¬ 
ponents,  with  the  fundamental  playing  the  prominent 
part  in  power  transfer.  The  equations  and  circle  dia¬ 
grams  are  based  on  smooth  surface  stator  and  rotor  of 
infinite  permeability,  with  air-gap  corrections  to  ratify 
the  errors  in  these  assum])tions. 

The  rotating  field  is  the  basic  principle  developed 
and  the  author  does  not  treat  of  commutator  types  of 
motors.  Only  algebra  and  geometry  are  used  and  many 
illustrations  and  examples  are  given  to  clarify  the  sub¬ 
ject.  Design  and  graphical  presentation  of  design  ele¬ 
ments  are  featured,  rather  than  the  applied  engineering 
aspects  of  the  motors. 

» 

Kompensierte  und  Synchronisierte 
Asynchronmotoren 

By  H.  F.  Schait.  Juliu.s  Springer,  Berlin.  104  pages.  OO  illus¬ 
trations.  Price,  10.50  reichsmarks. 

Rates  that  favor  consumers  of  energy  at  a  high  power 
factor  provide  an  economic  incentive  for  installing  com¬ 
pensated  motors.  This  modification  of  the  simple  induc¬ 
tion  motor  is  therefore  a  matter  of  interest,  at  least  in 
the  larger  sizes,  where  it  finds  use  either  by  itself  or  for 
improving  conditions  in  installations  including  smaller 
non-compensated  machines.  German  engineers  and 
manufacturers  seem  to  have  given  proportionately  much 
more  attention  to  all  sorts  of  a.c.  commutator  motors 
than  has  l)een  the  case  in  this  country,  and  German  writ¬ 
ings  in  that  field  are  numerous. 

In  the  present  book  the  precise  circle  diagram  of  the 
transformer  and  of  the  induction  motor  in  general  is 
first  worked  out ;  on  this  as  a  basis  there  follows  the 
theory  of  the  compensated  non-synchronous  and  of  the 
synchronous-induction  motor. 
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Men  of  the  Industry 


F.  H.  Hill  Elected  President 
of  Elmira  Utility 

Frederic  H.  Hill,  vice-president  and 
general  manager  of  the  Elmira  Water, 
Light  &  Railroad  Company  since  1918, 
was  elected  president  ‘of  the  company 
at  a  recent  meeting  of  the  board  of 
directors,  to  succeed  E.  G.  Connette. 
In  addition  to  his  local  duties,  Mr.  Hill 
is  general  manager  of  the  southwestern 


New  York  group  of  the  Associated  Gas 
&  Electric  System. 

Mr.  Hill’s  life  work  has  been  the 
building  up  of  the  Elmira  utility  and 
^  his  biography  is  in  reality  a  history  of 
the  company’s  development  under  his 
progressive  management.  He  went  to 
Elmira  as  a  young  man — 33  to  be  exact 
I  —in  the  capacity  of  chief  engineer, 
equipped  with  a  technical  education, 
some  practical  engineering  experience 
and  the  public  service  point  of  view. 
It  was  exactly  this  combination  which 
was  needed  for  the  managership  of  the 
Elmira  properties  in  1913,  when  con¬ 
siderable  reorganization  work  was  neces¬ 
sary,  both  in  the  physical  property  and 
in  the  field  of  public  relations.  Sensing 
at  once  the  antagonism  existing  be¬ 
tween  the  company  and  the  public  and 
..  realizing  the  importance  of  removing 
this  misunderstanding,  he  devoted  his 
attention  to  establishing  a  cordial  and 
personal  relationship  with  customers,  by 
establishing  a  complaint  department 
where  criticism  could  be  brought,  by 
organizing  a  home  economics  depart- 
nipt  for  the  purpose  of  helping  house¬ 
wives,  by  making  the  customers  part¬ 
ners  in  the  business  through  customer- 


ownership  campaigns  and.  above  all,  by 
maintaining  rates  which  were  attractive 
to  the  consumers  and  at  the  same  time 
fair  to  the  company.  Public  relations 
became  less  complicated  and  the  physical 
improvement  of  the  properties  naturally 
followed. 

Mr.  Hill  assumed  wider  responsibili¬ 
ties  as  general  manager  and  later  as 
vice-president  and  general  manager,  and 
now  as  president  he  heads  a  company 
which  is  playing  a  vital  part  in  the 
prosperity  of  Elmira  and  surrounding 
towns.  He  is  a  leader  in  civic  activi¬ 
ties  and  organizations,  as  well  as  in 
several  of  the  leading  local  industries. 
He  had  a  large  part  in  securing  for 
Elmira  the  Morrison  Machine  Products 
Company  and  the  Key  Bolt  Appliance 
Company  and  is  now  vice-president  of 
these  companies.  He  is  president  of 
the  Elmira  Airport  Corporation,  direc¬ 
tor  of  the  Chemung  Canal  Trust  Com¬ 
pany,  and  a  director  and  vice-president 
of  the  Latta  Brook  Sands  &  Gravel 
Corporation. 

T 

Masaharu  Hoshiai,  assistant  profes¬ 
sor  of  electrical  engineering  of  the  fac¬ 
ulty  of  engineering  of  Tokyo  Imperial 
University,  is  now  in  New  York,  having 
been  sent  to  America  for  a  year’s  slay 
by  the  Denki-Gakkwai,  which  is  che 
Institute  of  Electrical  Engineers  of 
Japan,  under  a  grant  from  the  Iwadare 
fund  for  the  encouragement  of  electrical 
science.  Professor  Hoshiai  is  the  first 
person  selected  under  this  endowment. 
Professor  Hoshiai  was  graduated  from 
the  electrical  engineering  course  of  the 
Imperial  University  in  1922  and  has 
since  devoted  his  time  to  the  study  and 
teaching  of  electrical  science  at  the 
University. 


Clarence  L.  Law,  general  commer¬ 
cial  manager  of  the  New  York  Edison 
Company,  and  assistant  to  vice-president 
of  the  Yonkers  Electric  Light  &  Power 
Company,  was  elected  president  of  the 
Electrical  Association  of  New  York,  at 
its  recent  annual  meeting.  Mr.  Law 
is  a  prominent  figure  in  the  electrical  in¬ 
dustry.  He  has  been  general  secretary, 
director,  treasurer  and  president  of  the 
Illuminating  Engineering  Society,  and 
has  also  served  the  National  Electric 
Light  Association  as  chairman  of  numer¬ 
ous  committees.  He  has  been  active  in 
the  Empire  State  Gas  and  Electric  Asso¬ 
ciation,  American  Institute  of  Electrical 
Engineers,  Association  of  Edison  Illumi¬ 
nating  Companies  and  American  Asso¬ 
ciation  for  the  Advancement  of  Science. 


/.  L,  Buchanan  Heads 
G.  E.  Supply  Corporation 

J.  L.  Buchanan,  who  has  been  execu¬ 
tive  vice-president  of  the  General  Elec¬ 
tric  Supply  Corporation  since  its  or¬ 
ganization,  has  been  named  president, 
according  to  an  announcement  made  by 
Gerard  Swope.  Mr.  Buchanan  first  be¬ 
came  identified  with  the  General  Elec¬ 
tric  interests  in  1904,  when  he  entered 


the  testing  department  at  Schenectady. 
Completing  his  course,  he  spent  two 
years  in  the  transformer  engineering  de¬ 
partment  and  one  year  in  the  trans¬ 
former  sales  department  at  Schenectady. 
In  July,  1909,  he  was  transferred  to  the 
Chicago  office  of  the  company  as  trans¬ 
former  specialist  and  assistant  supply 
manager.  Returning  to  Chicago  in 
1919,  following  military  service,  he  re¬ 
entered  the  Chicago  office,  became  presi¬ 
dent  in  January,  1920,  of  the  Wesco 
Supply  Company  of  St.  Louis,  then 
president,  on  March  1,  1927,  of  the  Mid¬ 
west  General  Electric  Supply  Corpora¬ 
tion,  Kansas  City,  and  finally,  on  June  1, 
1928,  chairman  Central  States  General 
Electric  Supply  Corporation,  Chicago. 

T 

Louis  Mackler  has  been  appointed 
consulting  engineer  to  the  P.  F.  O’Keefe 
Advertising  Agency,  Inc.,  which  has 
offices  in  both  Boston  and  New  York. 
Mr.  Mackler’s  former  connection  was 
as  electrical  engineer  with  L.  T.  M. 
Ralston,  Inc.,  New  York,  and  in  that 
capacity  he  was  in  charge  of  the  de¬ 
sign  of  the  plans  and  wrote  the  specifi¬ 
cations  for  the  electrical  installation  in 
the  Chrysler  Building. 
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New  England  Power  Names 
Six  Croup  Managers 


Retail  utilities  owned,  controlled 
or  operated  by  the  New  Enj^land 
Power  Association  have  been  divided 
into  six  major  operatinj?  groups,  each 
headed  by  a  manager  whose  appoint¬ 
ment  has  just  been  made  public  by 
VV.  C.  Bell,  Boston,  vice-president  in 
charge  of  retail  operations.  Each  man¬ 
ager  will  serve  as  the  ranking  local 
executive  officer  of  all  the  companies  in 
each  group.  The  appointees  are :  Roy 
F.  Whitney,  southern  group,  head- 
(juarters  at  Providence,  R.  I.;  Leon  E. 
Seekins,  central  group,  Worcester, 
Mass. ;  Guy  K.  Dustin,  western  group, 
Northampton,  Mass. ;  Everett  B.  Col¬ 
lins,  northern  group.  Bellows  Falls,  and 
other  Vermont  properties :  George  W. 
Perry,  southeastern  group,  headquarters 
at  Quincy,  Mass.;  and  John  West, 
northeastern  group,  headquarters  at 
Arlington,  Mass,  These  allocations  of 
executive  responsibility  have  been 
made  necessary  by  the  recent  enlarge¬ 
ment  of  managerial  interest  on  the  part 
of  the  Power  Association  in  the  prop¬ 
erties  grouped  under  the  Massachusetts 
Utilities  Associates  set-up  formerly 
under  the  supervision  of  C,  D.  Parker 
&  Company,  Inc.,  of  Boston, 

Guy  K.  Dustin 
has  been  identified 
with  the  gas  and 
electrical  industries 
for  some  years  as 
general  manager 
of  t  h  e  Jklassa- 
chusetts  Lighting 
Companies,  and 
with  previous  con¬ 
nections  with  the 
Columbia  Railway, 
Light  &  Power  Company,  Columbia, 
S.  C. ;  the  United  Gas  &  Electric  Cor- 
jioration.  New  York,  and  gas  com¬ 
panies  at  Hartford,  Conn. ;  Chicago 
and  Binghamton,  N.  Y. 

Leon  E.  Seekins  has  been  vice-pres'i- 
dcnt  and  general  manager  of  the 
Worcester  Electric  Light  Company 
since  the  spring  of 
\92^),  coming  to 
this  property  from 
the  Lowell  Elec¬ 
tric  Light  Cor¬ 
poration’s  man  - 
agership.  He  is  a 
native  of  St. 

Albans,  Me.,  and 
his  earlier  work  in 
the  industry  in¬ 
cluded  a  term  with 
the  General  Electric  Company  at  Sche¬ 
nectady  and  varied  electrical  and 
power  plant  activities  with  the  Lowell 
company,  then  under  the  management 
of  Stone  &  Webster,  From  1928  to 


\929  he  was  manager  of  the  Cape 
Breton  Electric  Company,  Sydney, 

N.  S. 

Everett  B.  Collins  has  had  about 
fifteen  years’  experience  with  the  New 
F'ngland  Power  Company  system,  in¬ 
cluding  service  in  the  load  dispatching, 
electrical  engineer¬ 
ing  and  construc¬ 
tion  departments 
and  more  recently 
as  supervisor  of 
retail  companies 
and  assistant  vice- 
president.  At  one 
time  he  was  assist¬ 
ant  to  the  superin¬ 
tendent  of  power 
©Bachrach  for  the  Adirondack 
Electric  Power  Corporation,  Glens 
Falls,  N.  Y.,  following  a  connection 
with  the  General  Electric  Company  at 
Schenectady.  He  will  retain  his  post  as 
assistant  vice-president  of  the  Power 
Association. 

George  W.  Perry  has  been  for  the 
past  twenty  years  manager  of  the  retail 
utility  companies  of  C.  D.  Parker  & 
Company,  with 
headquarters  a  t 
Boston.  Before 
that  he  was  man¬ 
ager  of  the  Wey¬ 
mouth  Light  & 
Power  Company, 
hydraulic  engineer 
for  the  Pacific  Gas 
&  Electric  Com  - 
pany,  erecting  en¬ 
gineer  for  the 
Lombard  Governor  Company  and  de¬ 
signer  for  the  Lawrence  Pump  &  En¬ 
gine  Company.  He  is  one  of  the  best 
known  operating  men  in  New  England 
central-station  circles. 

John  West  entered  the  utility  field  at 
Montgomery,  Ala.,  soon  becoming 
manager  of  the  local  lighting  property. 
In  1908  this  was 
sold  to  the  Doherty 
interests  and  Mr. 

West  joined  the 
staff  of  the  Boston 
Consolidated  Gas 
Company,  later  go¬ 
ing  to  Joplin,  Mo., 
in  connection  with 
the  organization  of 
the  Empire  Dis¬ 
trict  Electric  Com¬ 
pany  for  the  Doherty  group.  He  re¬ 
turned  to  Boston  in  1910  and  was  ap¬ 
pointed  the  first  power  sales  engineer  of 
Charles  H.  Tenney  &  Company.  In 
1920  he  and  Alexander  Macomber  es¬ 
tablished  the  consulting  engineering 
firm  of  Macomber  &  W'^est,  Boston,  and 


practiced  in  the  South  and  West  as  well 
as  in  New  England. 

Roy  F.  Whitney  has  been  ranking 
executive  of  the  New  England  Power 
Association  interests  in  the  Rhode 
Island  -  southern 
Massachusetts  ter¬ 
ritory  for  the  past 
eighteen  months. 
He  was  born  at 
Chelsea.  Mass., 
and  his  early  career 
included  construc¬ 
tion  work  in  the 
W^est  and  railroad 
service  in  the  h'ast. 
In  1906  he  joined 
the  organization  of  Charles  H.  'reniiey 
&  Company,  Malden,  Mass.,  later 
becoming  assistant  to  the  general 
manager.  In  1909  he  was  ai)pointe(l 
general  manager  and  treasurer  of  the 
Tenney  property  at  Oswego,  N.  Y.. 
returning  to  New  England  in  1918  as 
general  manager  anti  later  president 
of  the  Fall  River  Electric  Light  Com¬ 
pany,  which  joined  the  association  in 
1929.  His  headquarters  were  soon 
transferred  to  Providence,  K.  I., 
where  he  assumed  the  direct  manage¬ 
ment  of  the  Narragansett  Electric 
Company  and  was  in  charge  of  the 
other  association  properties  in  this 
region. 

T 

Thomas  A.  Edison  has  left  West 
Orange,  N.  J.,  to  spend  the  remainder 
of  the  winter  at  his  home  in  Fort 
Myers,  Fla. 


B.  M.  Tassie,  manager  for  Manning, 
Bowman  &  Company,  Meriden.  Conn., 
in  the  Pacific  Coast  territory  has  been 
elected  vice-president  and  general  man¬ 
ager  to  succeed  the  late  Reginald  P. 
Tracy,  who  served  as  president  and 
general  manager.  Mr  Tassie  was 
named  assistant  to  the  president  in 
June. 

• 

Thomas  L.  Hanson  of  Perth  Anihoy 
has  been  appointed  a  member  of  the 
Board  of  Public  Utility  Commissioners 
of  New  Jersey  by  Governor  Larson. 
Mr.  Hanson,  who  is  Governor  Larson’s 
secretary,  was  aelmitted  to  the  har  in 
1916.  He  was  a  civil  engineer  before 
he  became  a  lawyer. 


Ray  W.  Turnbui.e,  formerly  Pacific 
Coast  district  manager  for  the  Edison 
General  Electric  Appliance  Company 
and  recently  named  vice-president  of  the 
company  in  charge  of  sales,  was  the 
guest  of  honor  at  a  luncheon  held  m 
the  Palace  Hotel  in  San  Francisco 
January  15  to  bid  him  godspeed  on  the 
eve  of  his  departure  for  Chicago  to 
take  up  his  new  duties.  Mr.  Turnhuh 
is  well  known  in  electrical  circle-^. 
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Financial  and  Statistical  News 


More  than  $250,000,000  of  new  power  and  light  securities 
offered  to  the  public  this  year  to  date  apparently  are  being 
absorbed  without  clogging  the  bond  market,  as  prices  con¬ 
tinue  relatively  firm.  Several  other  sizable  issues  are  stated  to  be 
ready  for  flotation  as  soon  as  securities  already  offered  appear  to  be 
well  out  of  the  way. 

- Utilities  which  have  already  reported  on  complete  1930 

operations  show  better  earnings  statements  than  were  generally 
anticipated.  Commonwealth  &  Southern,  for  example,  has  earned 
its  60  cents  and  will  not  have  to  cut  its  dividend,  as  was  rumored. 


NEW  CAPITAL  ISSUES 

First  and  refunding  mortgage  gold 
bonds  of  the  Philadelphia  Electric  Com¬ 
pany  were  offered  at  93^  and  interest 
to  yield  4.34  per  cent,  a  piece  of  financ¬ 
ing  involving  a  total  of  $40,000,000. 
Proceeds  of  these  40-year  bonds  will  be 
used  to  redeem  bonds  and  to  reimburse 
for  property  acijuisitions  and  additions 
and  improvements. 


Public  Service  Corporation  of  New  Jersey  and  other  large  systems 
have  exceeded  their  1929  figures. 

- Utility  common  stocks  are  slightly  above  last  week’s  levels. 

A  representative  group  of  37  holding  and  operating  company  stocks 


average  67.  against  66  last  week, 
been  negligible,  however. 

T  ^ 

New  Year’s  Hilarity  Adds 
526,000  Kw.-Hr. 

New  Yorkers  greetfj)  the  new  year 
with  considerably  more  joy  than  was 
shown  a  year  previously,  according  to 
statistics  of  the  New  York  Edison  Sys¬ 
tem.  Between  9:45  o’clock  on  New 
Year’s  Eve  and  5  o’clock  the  next  morn¬ 
ing  526,000  kw.-hr.  was  used  in  excess 
of  the  consumption  for  the  same  period 
on  the  previous  night.  Last  year  the 
figure  was  461,000  kw.-hr.  Also,  this 


January’s  average  changes  have 

T 

try  as  a  whole  this  is  a  decrease  from 
the  previous  week,  and  it  is  5.9  per  cent 
below  the  corresponding  period  in  1930 
and  0.1  per  cent  below  the  same  week 
of  1929.  The  most  important  decrease 
from  1930  is  in  the  central  industrial 
region,  8.7  per  cent. 

The  output  in  kilowatt-hours  during 
recent  weeks,  with  earlier  comparable 
figures,  is  shown  in  table  below. 


▼ 


Kansas  City  Power  &  Light  Com¬ 
pany  has  made  an  offering  of  first  mort¬ 
gage  gold  bonds,  4^  per  cent  series,  due 
1961,  to  the  amount  of  $27,000,000,  the 
price  being  102|  and  accrued  interest, 
to  yield  more  than  4.33  per  cent.  Pro¬ 
ceeds  of  these  bonds  will  be  used  to 
redeem  on  April  6,  1931,  the  outstand¬ 
ing  $25,000,000  first  mortgage  30-year 
5  per  cent  gold  bonds,  series  A,  due 
1952,  and  to  provide  funds  for  other 
corporate,  purposes. 

First  lien  and  refunding  mortgage 
gold  bonds,  series  D,  amounting  to 
$4,000,000  were  issued  by  the  Houston 
Lighting  &  Power  Company  during  the 
week  under  review.  These  securities 
mature  November  1,  1978. 


T  T 


year’s  observance,  according  to  the 
electrical  energy  used,  started  earlier, 
beginning  at  9 :45  p.m.,  while  the  in¬ 
crease  a  year  ago  did  not  begin  before 
10:30.  In  both  years  the  load  returned 
to  the  figure  of  the  preceding  night  at 
5  a.m.  The  figures  apply  to  Manhattan, 
The  Bronx,  Brooklyn,  Queens.  Yonkers 
and  Westchester.  The  peak  load  did  not 
come  at  midnight,  but  at  1  a.m.,  when  it 
was  130,000  kw.  above  the  consumption 
on  the  previous  night. 

T 

Enersy  Output 
Decreases  Slightly 

The  production  of  electricity  by  the 
electric  light  and  power  industry  of  the 
United  States  for  the  week  ended  Sat¬ 
urday,  January  24,  was  1,719,345,000 
kw.-hr.,  according  to  the  statistical  re¬ 
search  department  of  the  National  Elec¬ 
tric  Light  Association.  For  the  coun- 


Public  Utility  Expansion  Depends  Upon 
Successful  Equity  Financing* 

By  HENRY  R.  HAYES 

Vice-President  Stone  &  Webster  and  Blodget,  Ine. 

Opportunity  for  expansion  in  be  in  preferred  stocks,  and  that  the 
the  public  utility  business  certainly  balance,  20  to  25  per  cent,  be  raised  by 
seems  to  be  as  promising  as  in  the  the  common  stock  or  equity.  It  is  the 
past.  This  spells  the  need  for  new  latter  class  of  investment  which  has  to 
capital.  Capital  must  be  raised  in  take  the  greatest  risk  and  consequently 
money  markets  which  are  highly  com-  is  entitled  to  the  greatest  profit.  Un- 
petitive.  A  sound  financial  set-up  of  an  less  there  can  be  a  much  clearer  public 
operating  utility  would  require  that  not  understanding  of  the  power  industry 
more  than  50  or  60  per  cent  of  the  and  what  is  necessary  for  its  future 
investment  be  in  interest  bearing  obli-  growth,  there  will  exist  some  difficulty 
gations,  that  from  20  to  25  per  cent  in  raising  the  equity  money  so  much 

-  needed  for  the  business,  or  else  money 

*From  an  address  before  Security  Own-  put  into  the  business  will  cost  more 
ers’  Association,  New  York,  January  22.  should  conditions  not  be  favorable  from 


Ended  1931  1930  1929 

J»n  10 .  1,707,233,000  1,806,213,000  1,720,467,000 

J«n  17 .  1,727,072.000  1,826,044,000  1,731,202,000 

24 .  1,719,345,000  1,827.147,000  1,721,383,000 


the  investor’s  point  of  view.  When  this 
TwHro^"\S3'i"fmm  condition  exists  the  senior  securities 
1930  1929  are  generally  affected  adversely.  Cost 

^5  4  Zo  2  money  is  an  important  element  in  the 

—slo  _o;i  cost  of  light  and  power.  An  investor 
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does  not  have  to  put  money  into  the 
business  unless  he  so  desires.  There 
are  ample  opportunities  for  him  to 
invest  with  safety,  with  promise  of 
attractive  returns.  .  .  . 

Regulation  by  commissions 

When  one  attempts  to  read  the 
statements  alleging  failure  in  statewide 
regulation  I  have  always  felt  that  many 
who  express  such  views  have  not  a 
clear  knowledge  of  precisely  what  regu¬ 
lation  has  accomplished  in  most  of  the 
states.  There  is  no  question  in  my 
mind  but  that  one  of  the  soundest  pub¬ 
lic  policies  adopted  generally  through¬ 
out  the  United  States  is  state  regulation 
of  the  public  utility  business.  By  it  the 
industry  is  limited  to  such  profits  as 
may  be  deemed  a  fair  return  on  prop¬ 
erty  used  and  useful  in  the  public 
service.  In  consideration  of  this  limi¬ 
tation  of  profit  the  investor  is  protected 
against  competition,  the  establishment 
of  confiscatory  rates  or  confiscation  of 
property  rights.  The  uniformity  of 
state  commission  and  court  decisions 
has  built  up  a  well-developed  principle 
of  protection  of  capital  in  the  business, 
as  well  as  protection  to  the  public 
served.  You  will  agree  with  me,  I  am 
sure,  that  this  principle  is  one  of  the 
prime  factors  which  have  resulted  in 
obtaining  the  capital  needed  to  develop 
the  business.  This  industry  in  1902  had 
an  investment  in  plant  and  equipment 
of  $504,740,000.  In  1927  that  invest¬ 
ment  had  been  increased  to  $8,675,- 
000,000,  and  is  now  estimated  to  be 
$11,850,000,000.  The  industry  could 
not  have  enjoyed  this  expansion  except 
under  the  establishment  of  sound  prin¬ 
ciples  through  state  -  wide  regulation 
and  judicial  decisions.  This  expansion 
has  through  progressive  and  able  man¬ 
agement  brought  wide-flung  light  and 
power  service  of  a  reliable  character — 
a  real  public  service.  It  is  evident, 
therefore,  that  state  regulation  has  not 
failed.  On  the  other  hand,  it  can  be 
shown  that  state  regulation  has  not 
been  universally  adequate.  It  has 
seemed  to  me  that  where  it  has  not 
been  adequate  the  causes  lie  not  in  the 
theories  and  principles  of  state  regula¬ 
tion,  but  rather  in  failure  along  ad¬ 
ministrative  lines.  There  is  a  lack  of 
uniformity  of  laws  in  the  various 
states.  Legislatures,  too,  often  fail 
properly  to  finance  commissions.  The 
commissions  should  be  composed  of 
men  of  experience  and  good  judgment, 
adequately  compensated,  with  sufficient 
appropriations  to  cover  fully  the  expense 
of  investigations  to  be  made.  The 
findings  should  be  published  and  peri- 
(xlic  releases  of  essential  financial  and 
operating  data  placed  before  the  public. 

The  industry  has  grown  so  fast  that 
mergers  and  consolidations  have  taken 
place  in  great  volume.  Most  of  these 
consolidations  have  been  according  to 


econornic  requirements,  for  the  pur¬ 
pose  of  saving  capital  investment,  low¬ 
ering  generating  and  transmission  costs 
and  improving  and  broadening  the  char¬ 
acter  of  service.  Where  these  con¬ 
ditions  have  not  been  accomplished  the 
confidence  in  the  business  has  been 
adversely  affected.  Therefore,  let  noth¬ 
ing  be  done  to  interfere  with  the  sound 
principles  which  have  been  established 
through  commission  and  court  decisions. 
The  maintenance  of  the  present  method 
of  granting,  under  state  commission 
for  the  purpose  of  regulation,  a  monop¬ 
oly  of  service,  has  the  further  distinct 
advantage  of  reserving  to  the  states 
rights  that  should  not  be  usurped  by  the 
federal  government,  especially  when 
such  a  small  percentage  of  output  of 
the  power  industry  crosses  state  lines. 
President  Hoover  has  already  recom¬ 
mended  ways  and  means  by  which 
interstate  power  should  be  regulated 
by  the  Federal  Power  Commission  in 
the  limited  number  of  cases  needed. 
This  is  a  sound  policy. 

Accounting  systems  discussed 

Where  adequate  state  regulation  does 
not  exist  it  is  most  vital  for  the  man¬ 
agements  and  the  investors  to  see  to  it 
that  laws  are  enacted  and  funds  ap¬ 
propriated  which  will  result  in  per¬ 
fecting  this  aspect  in  the  regulation  of 
the  industry.  In  limited  cases  we  see 


unfair  results  prompted  by  too  much 
or  too  little  regulation.  It  has  been 
claimed  that  the  accounting  systems 
adopted  have  not  been  adequate.  I  do 
not  believe  this  to  be  a  fact.  The 
accounting  practice  of  the  industry  con¬ 
forms  to  a  uniform  classification  f){ 
accounts  promulgated  by  the  National 
Association  of  Railway  and  Utilities 
Commissioners.  Among  those  wlio 
claim  that  state  regulation  has  failed 
there  are  many  who  are  advocates  of 
public  ownership  and  operation  of  the 
electric  light  and  power  business.  Such 
advocates  like  to  cite  many  instances 
of  successful  operation  under  govern¬ 
ment  or  municipal  ownership.  The 
real  basic  fault  in  such  claims  is  that 
in  most  instances  of  public  ownership 
and  management  there  is  an  obvious 
lack  of  sound  accounting  principles  in 
so  many  of  the  cases  cited.  This  con¬ 
dition,  unfortunately,  under  public  man¬ 
agement  of  business  enterprises  is  not 
confined  to  the  electric  light  and  power 
industry.  It  is  high  time,  in  the  in¬ 
terests  of  taxpayers,  that  we  insist  that 
the  various  branches  of  government 
shall  at  least  adopt  accepted  principles 
of  accounting. 

Court  cases 

In  explanation  of  some  proposed 
legislation  we  have  heard  much  of  the 
need  of  having  cases  go  first  into  the 


T  T  T 


Is  the  Next  Movement  Upward? 


1929  1930 


Fluctuations  in  the  price  range  of 
twenty  representative  utility  stocks  as 
compiled  by  Standard  Statistics,  Inc., 
are  shown  in  the  accompanying  chart. 
Levels  at  the  beginning  of  1931  as 
shown  are  below  those  at  any  time  dur¬ 
ing  the  past  two  years.  The  graph 


serves  to  illustrate  the  background  of 
activity  of  these  issues  through  the  bull 
market,  the  market  crash  of  November 
1929  and  the  subsequent  sharp  rise  and 
steady  decline  extending  with  minor 
interruptions  up  to  the  present.  Janu¬ 
ary  averages  changed  little. 


250 


ELECTRICAL  WORLD— /ruiwary  3U19SI 


state  courts,  rather  than  to  the  federal 
courts,  and  that  there  has  been  too  free 
access  to  the  federal  courts  by  the  public 
utility  industry.  A  careful  study  of  this 
situation  disclosed  that  not  one-tenth  of 
1  per  cent  of  the  cases  handled  in  the 


last  fifteen  years  by  the  state  commis¬ 
sions  have  been  taken  into  the  federal 
courts.  There  has  been  a  total  of  1,497 
appeals,  and  of  this  total  number  of 
cases,  318  involved  rates  and  177  in¬ 
volved  valuation. 
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Associated  System  Has  Retired 

$121,000,000  Underlying  Issues 

By  STACY  O.  SEARS 

Vice-President  Associated  Cas  &  Electric  Securities  Company.  Inc. 


SO  RAPID  has  been  the  development 
of  the  utility  industry  that  few 
realize  the  enormous  amounts  re- 
cjuired  to  finance  new  construction  and 
the  purchase  of  additional  properties. 
Where  a  manufacturing  concern  may 
make  such  expenditures  out  of  earnings 
or  .surplus,  the  utilities,  in  return  for  a 
franchise  to  operate  in  certain  terri¬ 
tories,  are  restricted  to  earnings  which 
will  pay  a  fair  return  on  the  capital 
invested. 

In  this  article  it  is  propo.sed  to  show 
what  the  larger  utility  groups,  and  par¬ 
ticularly  the  Associated  Gas  &  Electric 
Company,  are  doing  to  simplify  the 
complexity  of  their  financial  structures 
resulting  from  acquisition  of  subsidiary 
companies. 

Following  out  its  group  financing 
plan,  the  Associated  system  made  a 
pronounced  reduction  in  the  amount  and 
number  of  underlying  issues  during  the 
period  from  1925  to  1928,  As  shown 
by  the  accompanying  table  there  were 
outstanding  93  underlying  issues  at  the 
end  of  1925,  which  had  been  reduced 
to  37  by  1928,  with  an  increase  of  only 
four  parent  company  issues.  It  is 
interesting  to  note  that  of  these  re¬ 
maining  issues,  there  were  only  four 
subsidiary  preferred  stocks  totaling 
approximately  $145,000  and  two  under¬ 
lying  common  stocks  totaling  $3,400. 

While  it  was  necessary  to  issue  addi¬ 
tional  parent  company  and  underlying 
securities  during  the  four-year  period 
ended  1929,  103  underlying  issues  had 
been  retired,  while  the  parent  com¬ 
pany  showed  a  net  increase  of  only 


eight  issues.  In  addition  to  this  re¬ 
tirement  of  underlying  issues,  there 
was  also  a  considerable  reduction  in 
the  size  of  other  outstanding  under¬ 
lying  issues  which  is  not  reflected  .in 
these  figures. 

There  are  two  methods  by  which  the 
number  of  underlying  issues  can  be 
reduced : 

1.  Purcha.se  for  cash. 

2.  Exchange  for  parent  company 
securities. 

The  latter  has  been  the  method  fol¬ 
lowed  by  the  Associated  Gas  &  Electric 
Company.  In  view  of  the  fundamental 
policy  upon  which  Associated  financing 
is  based,  namely,  the  reduction  of 
underlying  debt  through  financing  by 
.securities  of  the  parent  company,  it  is 
natural  that  the  number  and  amount  of 
parent  company  issues  should  show  an 
increase.  This  increase,  which  illus¬ 
trates  the  extent  to  which  simplification 
has  taken  place,  is  as  follows: 

1925  1929 

Amount  of  parent  com¬ 
pany  see  uri  ties .  $83,000,000  $593,000,000 

Amount  of  underlying 

securities .  93,000,000  215,000,000 

The  accomplishment  in  simplifica¬ 
tion  of  finances  achieved  by  the  Asso¬ 
ciated  Gas  &  Electric  Company  during 
this  period  can  better  be  appreciated 
when  it  is  realized  that,  while  the 
number  of  customers  served  tripled,  the 
amount  of  underlying  securities  in¬ 
creased  only  130  per  cent.  The  in¬ 
crease  in  amount  of  parent  company 
issues  was  only  moderate  when  com¬ 
pared  with  the  total  amount  of  capital 
involved. 


New  Issues  and  Retirements  Since  1925 


Issties  .\ddi- 
at  tions  tr 
Dec.  31,  Dec.  31, 
1925  1928 


Parent  company—  funded  debt ....  2  8 

Parent  company — conv.  issues .  II  9 

Parent  company — preferred  stocks  4  I 

Parent  company- — X,  B  &  common  3 

„  .  20  18 

Indprlying- — funded  debt .  67  33 

rnderyling—preferred  stocks .  12  9 

tnde'lying--common  stocks .  14  2 

93  44 


Retire¬ 

ments 

Issues 

Re¬ 

Issues 

Total 

to 

at 

•Addi¬ 

tire¬ 

at 

Issues 

Deo.  31, 

Dec.  31, 

tions  in 

ments 

Deo.  31, 

Retired, 

1928 

1928 

1929 

in  1929 

1929 

’25  ’29 

4 

6 

3 

9 

4 

10 

10 

4 

3 

II 

13 

5 

5 

3 

3 

14 

24 

7 

3 

28 

\i 

69 

31 

43 

2 

72 

71 

17 

4 

21 

25 

17 

14 

2 

10 

1 

II 

15 

100 

37 

74 

3 

108 

103 

NEWS  BRIEFS 


Records  of  the  Railroad  Commission 
of  California  show  that  during  the  year 
1930  it  authorized  the  issue  of  stock, 
bonds  and  notes  by  public  utility  cor¬ 
porations  in  the  amount  of  $302,150,259, 
as  compared  with  authorizations  of 
$103,288,474  granted  during  the  calen¬ 
dar  year  1929.  This  is  the  largest 
amount  authorized  in  any  year  in  the 
history  of  the  commission. 


Knoxville  Power  &  Light  Company, 
Inc.,  New  York  City,  has  filed  a  cer¬ 
tificate  in  the  office  of  the  Secretary  of 
State  changing  its  corporate  name  to 
Tennessee  Public  Service  Company,  Inc. 
Fort  W'orth  Power  &  Light  Company, 
Inc.,  New  York  City,  has  filed  a  certifi¬ 
cate  in  the  office  of  the  Secretary  of 
State  changing  its  corporate  name  to 
Texas  Electric  Service  Company,  Inc. 
Papers  in  both  instances  were  filed  by 
Electric  Bond  &  Share  Company,  New 
York  City. 


Public  Service  Corporation  of  New 
Jersey  will  mail,  February  28,  to  its 
preferred  and  common  stock  holders 
rights  to  buy  their  proportionate  share 
of  an  issue  of  344,013  shares  of  $5 
cumulative  preferred  stock  without 
nominal  or  par  value.  The  additional 
issue  was  authorized  by  the  corpora¬ 
tion’s  board  of  directors  at  a  meeting 
held  January  20.  Stockholders  of 
record  as  of  January  31,  1930,  may 
subscribe  at  $97.50  per  share,  at  the 
rate  of  one  share  of  the  new.  issue  for 
each  twenty  shares  of  common  or 
preferred  stock  owned.  Stock  may  be 
paid  for  in  full  on  March  31,  when 
rights  expire,  or  at  the  rate  of  $10  per 
share  on  March  31  and  $10  a  share 
each  month  thereafter  until  paid  for. 


An  offer  has  been  made  to  holders 
of  Rochester  Central  Power  6  per  cent 
cumulative  preferred  stock  and  5  per 
cent  gold  debentures,  series  A,  due  in 
1953,  to  exchange  their  holdings,  re¬ 
spectively,  for  $6  dividend  series  pre¬ 
ferred  stock  of  the  Associated  Gas"  & 
"Electric  Company  and  5  per  cent  con¬ 
vertible  debentures  of  Associated.  The 
preferred  stock  will  be  exchanged  on 
a  share-for-share  basis  and  the  ex¬ 
change  of  debentures  will  be  effective 
on  a  par-for-par  basis.  This  offer  is 
subject  to  the  condition  that  Associated 
Gas  &  Electric  will  not  be  obligated  to 
make  any  exchange  unless  at  least 
$10,000,000  principal  amount  of  Roch¬ 
ester  Central  Power  debentures  are 
deposited  for  exchange  and  48,000 
shares  of  preferred  stock. 
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Business  News  and  Markets 


R.  &  I.  Engineering 
Buys  Canadian  Unit 

Purchase  of  the  Eastern  Power  De¬ 
vices,  Ltd.,  of  Toronto,  at  present  manu¬ 
facturer  of  indoor  and  outdoor  switch¬ 
ing  dtjuipment  in  Canada,  has  been 
announced  by  the  Railway  &  Industrial 
Engineering  Company  of  Greensburg, 
Pa.  After  February  1,  1931,  Eastern 
Power  Devices,  Ltd.,  will  manufacture 
a  complete  line  of  “Hi-Pressure”  con¬ 
tact  eT|uipment  now  covered  by  Railway 
&  Industrial  Engineering  Company 
patents.  The  head  office  and  distribut¬ 
ing  center  for  the  whole  of  Canada  will 
be  located  at  1244  Duffern  Street, 
Toronto.  W.  J.  Gilson,  electrical  en¬ 
gineer  of  Eastern  Power  Devices,  has 
been  retained  as  general  manager. 


T 

Standard  Color  Card 
for  Flexible  Cord 

The  flexible  cord  group  of  the  Na¬ 
tional  Electrical  Manufacturers’  Asso¬ 
ciation  has  just  issued  the  first 
N.E.M.A.  standard  color  card  for  flex¬ 
ible  cord.  This  card  contains  samples 
of  colored  cotton  and  rayon  braids,  four¬ 
teen  colors  of  each,  together  with  cor¬ 
responding  color  names  and  numbers. 

This  new  plan  of  issuing  a  single 
color  card  under  the  N.E.M.A.  insignia 
is  of  benefit  to  both  purchasers  and  sup¬ 
pliers  of  cord.  Each  purchaser  now 
need  keep  only  one  Idnd-  of  card.  The 
makers  of  the  cord  will  be  saved  the 
expense  of  duplication  as  each  maker 
need  not  separately  print  and  distribute 
his  own  card.  The .  cards  are  3^  and 
6J  in.  in  size  and  are  durably  made. 

The  following  companies  are  members 
of  the  flexible  cord  group,  which  is  part 
of  the  association’s  wire  and  cable 
section : 

American  Insulated  Wire  Corpora¬ 
tion,  Anaconda  Wire  &  Cable  Com¬ 
pany,  Belden  Manufacturing  Company, 
Collyer  Insulated  Wire  Company, 
Crescent  Insulated  Wire  &  Cable,  Inc., 
Davis-Jones  Insulated  Wire  Company, 
Diamond  Braiding  Mills,  Driver  Harris 
Company,  General  Cable  Corporation 
and  divisions  and  the  General  Electric 
Company. 

Also,  Goodyear  Rubber  Ins.  Company, 
Habirshaw  Cable  &  Wire  Corporation, 


Hatfield  Rubber  Works,  Inc.,  Indiana  nite  Company,  Rockbestos  Products 
Rubber  &  Insulated  Wire  Company,  Corporation,  U.  S.  Rubber  Company 
National  Electric  Products  Corporation,  (wire  division),  Wheeler  Insulated  Wire 
Northern  Electric  Company,  Ltd.,  Oko-  Company  and  J.  M.  W'hite. 
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Electrical  A\anufacturing  Index  Rises 


PARTIAL  recovery  from  the  low 
level  reached  in  November  is  in¬ 
dicated  in  December  reports  of  energy 
consumption  in  electrical  manufacturing 
establishments,  reflecting  an  increase  in 
activity  in  that  branch  of  the  manu¬ 
facturing  industry.  Adjusted  for  the 
difference  in  the  number  of  working 
days,  the  December  index  is  6.3  per 
cent  above  that  for  November,  but  re¬ 
mains  15.7  per  cent  lower  than  it  was  a 
year  ago.  The  November  index  was 
26.7  per  cent  below  last  year’s. 

Figures  rounding  out  the  year  invite 
attention  to  annual  averages :  1930 

stands  only  5.8  per  cent  below  1929;  it 
exceeded  1928  by  18  per  cent  and 
earlier  years  by  successively  wider 
margins  as  we  go  farther  back.  Com¬ 
parison  with  the  composite  index  for 
all  industries  reveals  the  favorable 
position  of  the  electrical  branch ;  the 
former  was  down  14.6  per  cent  com¬ 


pared  with  1929  and,  unlike  the  elec¬ 
trical,  was  lower  in  1930  than  in  1928. 

The  improvement  over  November  was 
not  uniform.  In  general  it  would 
appear  that  plants  producing  heavy  ap¬ 
paratus  increased  their  energy  con¬ 
sumption  ;  in  appliances  and  to  a 
certain  extent  in  radio  there  are  in¬ 
dications  of  an  upward  movement.  In 
many  plants,  however,  the  downward 
movement,  which  had  been  delayed  long 
after  it  affected  other  industries,  but 
which  set  in  during  the  latter  part  of 
1930,  has  continued  with  December 
activity  lower  than  in  November, 

Comparative  Index  Numbers 


December,  1930  . 132.4 

November,  1930  124.2 

October,  1930  . 140.6 

September,  1930  . 150.0 

December,  1929  .  157.0 

November,  1929  . 169.5 

Twelve  months  of  1930  .  150.5 

Twelve  months  of  1929 . 159.8 
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Copper  Market  Dull 

Little  or  no  improvement  in  metal 
consumption  is  yet  evident  except  where 
seasonal  conditions  prevail,  as  in  the 
automotive  and  paint  industries.  Both 
domestic  and  foreign  demand  for  copper 
have  been  very  slight  recently,  rumors 
that  concessions  might  be  made  in  the 
10-cent  price  evidently  scaring  off  the 
buyers  of  the  few  thousand  tons  that 
have  been  entering  the  market  weekly 
since  the  first  of  the  year.  The  foreign 
sales,  which  promise  to  be  about  35,000 
long  tons  for  January,  are  not  far  from 
the  average  of  the  last  six  months, 
though  foreign  buying  has  been  quieter 
the  last  few  days. 

Jan.  21,  1931  Jan.  28,  I93t 
Cent*  per  Cents  per 


Pound 

Pound 

Copper,  electrolytic. . . . 

10 

10 

Le^,  Am.  S.&  ft.  price 

4.75 

4.75 

.Antimony . 

7| 

71 

Nickel,  itiKot . 

35 

35 

Zinc,  spots . 

4.35 

4.40 

Tin,  straits . 

26t 

25.80 

.\luminum,  99  per  cent. 

23.30 

23.30 
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Farm  Equipment 
Handbook  Issued 

Descriptions  of  all  types  of  electrical 
equipment  for  farm  use  have  been  com¬ 
bined  in  one  publication,  circular  1878, 
Electrical  Farm  Equipment,  published 
by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company.  It  includes  descrip¬ 
tive  information  and  complete  ratings 
covering  all  Westinghouse  electrical  ap¬ 
paratus  having  applications  in  rural 
electrification  and  presents  considerable 
engineering  data,  making  it  a  useful 
sales  and  engineering  handbook  for 
those  engaged  in  rural  electrification. 
Some  of  the  products  described  in  this 
publication  are  radios,  refrigerators, 
water  systems,  water  heaters,  ranges, 
motors,  vacuum  cleaners,  heating  and 
cooking  appliances,  battery  chargers, 
fans,  service  plants,  etc. 

T 

Pacific  Gas  Buys 
Four  Transformers 

Ax  ORDER  TOTALING  more  than  a  quar¬ 
ter  of  a  million  dollars  has  been  placed 
with  the  Westinghouse  Electric  & 
Manufacturing  Company  by  the  Pacific 
Cas  &  Electric  Company.  This  covers 
four  25,000-kva.,  self-cooled  air-blast 
transformers  to  be  installed  at  the 
Herndon  substation,  near  Fresno,  about 
100  miles  southeast  of  San  Francisco. 

Herndon  will  be  a  primary  step- 
down  substation  at  the  San  Joaquin  end 
of  the  new  line  linking  Pacific  Gas  & 
Electric  Company  and  San  Joaquin 
Light  &  Power  Company. 


THE  RISE  AND  FALL  OF  THE  RADIO  GIANTS 


Striking  evidence  of  the  everchanging  traces  the  inception,  expansion  and  dc- 
and  kaleidoscopic  nature  of  the  radio  busi-  velopment  of  radio  products  through  the 
ness  is  presented  by  the  above  diagram,  years.  A  glance  at  this  moving  picture 
showing  the  growth  and  wane  of  various  of  radio  change  and  radio  progress  will 
types  of  radio  sets,  speakers  and  tubes,  show  how  vigilant  must  be  the  manufac- 
With  vertical  columns  representing  the  turer,  distributor  or  dealers  to  keep  up 
years  of  the  decade  since  1920,  the  chart  with  the  procession. 

T  T  T 


TRADE  BRIEFS 

C.  H.  Wheeler  Manufacturing  Com¬ 
pany  announces  that  F.  A.  Faville  has 
joined  the  company  as  manager  of  its 
Chicago  office. 

Northern  Blower  Company,  Cleve¬ 
land,  Ohio,  has  appointed  C.  H.  Keeney 
as  sales  manager. 

The  Sterling  Engine  Company  has 
opened  a  New  York  office  to  dispense 
information  and  for  convenience  of  New 
York  clients  who  have  been  using 
Sterling  commercial  engines.  William 
Edgar  John  is  manager. 

J.  M.  Frank,  president  of  the  Ilg 
Electric  Ventilating  Company  of  Chi¬ 
cago,  has  been  elected  president  of  the 
National  Association  of  Fan  Manu¬ 
facturers. 

• 

Trumbull  Electric  Manufacturing 
Company  Pacific  sales  division  has  been 
organized,  with  headquarters  at  432 


Fourth  Street,  San  Francisco,  Cal.,  un¬ 
der  the  management  of  H.  F.  Yost,  who 
will  be  responsible  for  the  distribution 
of  the  products  of  the  Seattle,  San 
Francisco,  Los  Angeles,  Ludlow,  Ky., 
and  Plainville,  Conn.,  factories  of  the 
Trumbull  Electric  Manufacturing  Com¬ 
pany  in  the  Pacific  Coast  territory. 

T 

General  Electric  Stockholders 

Stockholders  of  the  General  Electric 
Company  increased  in  number  between 
December,  1929,  and  December,  1930, 
by  56,376.  The  total  number  of  stock¬ 
holders  at  the  present  time  is  116,750, 
the  largest  in  the  company’s  history. 

Most  of  these  are  holders  of  the  com¬ 
pany’s  common  stock,  of  which  there 
were  107,150  on  record  December  19, 
1930.  Of  this  number  a  certain  pro¬ 
portion  also  owned  the  company’s 
special  stock,  and  in  addition  9,600 
individuals  own  special  stock  only.  This 
increase  in  number  of  stockholders  has 
been  accompanied  by  an  increase  in  the 
geographical  distribution  of  the  stock. 
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Market  Conditions 


VERY  definite  evidences  of  expanding  equipment  business  are 
noted  on  the  Pacific  Coast  this  week.  New  construction  shows 
signs  of  being  especially  heavy  in  the  near  future.  A  wide 
range  of  orders  is  reported,  covering  every  branch  of  industry.  Little 
change  is  noted  in  volume  of  new  orders  in  the  Middle  West  and 
Southwest  areas. 

- While  hand-to-mouth  buying  continues  in  the  Eastern  dis¬ 
trict,  inquiries  are  increasing  steadily  and  manufacturers  are  more 
optimistic  with  regard  to  immediate  business.  This  is  true  also  of 
tlie  Southeast. 


T 

EASTERN 

— Pending  orders  continue  to  per¬ 
sist  in  the  electrical  equipment  mar¬ 
ket  in  the  Eastern  district,  and 
zvith  an  advancing  quota  of  inquiries 
for  quotations,  manufacturers  are 
anxiously  axvaitiny  actual  commit¬ 
ments.  Immediate  buying  is  from 
hand-to-mouth  character  and  has 
developed  a  sluggish  situation. 

— Central-station  business  carries 
rather  definite  promise  within  the 
next  30  to  60  days,  while  industrial 
account  shows  tendencies  of  ad- 
vancing  to  more  satisfactory  levels 
for  motors,  electric  drives,  control 
apparatus  and  kindred  equipnu’ut. 

General  Electric  Company  has  ten¬ 
dered  a  hid  for  electrical  eiiuipment  for 
towing  locomotives  for  government 
service  at  the  Panama  Canal,  totaling 
$34,61)8,  and  is  expected  to  secure  the 
award.  General  Cable  Company  has 
been  awarded  a  contract  for  75,000  ft. 
of  low-tension  electrical  cable  for  the 
naval  aircraft  factory  at  Philadelphia, 
at  a  unit  price  of  $8.85  per  thousand 
feet.  McClintic-Mar.shall  Company, 
Pittsburgh,  will  furnish  steel  towers  for 
a  transmission  line  for  the  Union  Elec¬ 
tric  Light  &  Power  Company,  St.  Louis, 
in  connection  with  its  hydro-electric 
power  development  now  under  way  on 
the  O.sage  River.  Lapp  Insulator  Com¬ 
pany  has  secured  the  award  for  high- 
tension  strain  insulators  for  the  line; 
cable  commitments  have  gone  to  the 
Graybar  Electric  Company  and  John  A. 
Roebling’s  Sons  Company.  Fairbanks, 
Morse  &  Company  have  tendered  a 
bid  of  $106,000  for  a  Die.sel  engine- 
generator  plant  for  electric  lighting 
service  at  Price,  Utah. 

Appalachian  Electric  Power  Company 
will  install  General  Electric  and  West- 
inghouse  generators  at  its  hydro-electric 
power  plant  on  the  James  River,  near 
I.ynchburg,  Va. ;  the  first  noted  com- 
panv  will  build  three  2,500-kw.  units 


T  T 

and  the  Westinghouse  company  has  an 
award  for  two  similar  machines.  All 
of  the  waterwheels  will  be  furnished 
by  James  Leffel  &  Company.  This 
project  will  cost  over  $1,000,(K)0  and 
early  commitments  for  other  equipment 
and  supplies  are  expected.  The  West¬ 
inghouse  Electric  &  Manufacturing 
Company  has  sold  a  new  type  of  syn¬ 
chronous  motor  with  magnetic  control, 
rated  at  1,250  hp.,  to  the  Marquette 
Cement  Company  for  tube  mill  service 
at  its  plant  at  Cape  Girardeau,  Mo. 

CONSTRUCTION  PROJECTS 

Signal  Supply  Officer,  Army  Base, 
Brooklyn,  N.  Y.,  will  receive  bids  until 
February  10  for  500  insulators,  1,800 
capacitors,  switches,  plugs,  etc.  (Circular 
77).  United  States  Rubber  Company, 
New  York,  plans  expansion  program  at 
plants  at  Detroit,  Mich. ;  Eau  Claire, 
Wis.,  and  Los  Angeles.  Calif.,  to  cost 
over  $250,000.  General  Electric  Company, 
Schenectady,  N.  Y.,  is  taking  bids  for  ad¬ 
dition  to  plant  at  Cleveland,  Ohio,  to  cost 
about  $500,000,  with  equipment.  Victor 
Mayper,  110  West  Fortieth  Street,  New 
York,  architect,  has  plans  for  a  fifteen- 
story  factory  on  Chambers  Street  to  cost 
$300,000.  Inteniational  Pipe  &  Mining 
Company,  affiliated  with  Herbert  Kennedy 
Company,  New  York,  plans  plant  at  New 
Castle,  Del.,  to  cost  about  $1(X).000.  Ajax 
Metal  Company.  Philadelphia,  Pa.,  has 
plans  for  an  addition  to  cost  $115,000. 
Ursinus  College,  Collegeville,  Pa.,  has  plans 
for  institutional  buildings  to  cost  $500,000. 
McKeesport,  Pa.,  plans  trade  and  indus¬ 
trial  school  to  cost  $800,000.  Duquesne 
Light  Company,  Pittsburgh,  Pa.,  plans  in¬ 
stallation  of  electric  precipitation  equip¬ 
ment  for  dust  elimination  at  different 
power  plants.  Consolidated  Gas,  Electric 
Light  &  Power  Company,  Baltimore,  Md., 
contemplates  transmission  line  to  connect 
with  plant  of  Safe  Harbor  Power  Com¬ 
pany,  now  in  course  of  construction,  to  cost 
about  $400,000,  including  steel  towers.  Di¬ 
vision  of  Supplies,  Department  of  Com¬ 
merce,  Washington,  D.  C.,  will  receive 
bids  until  February  10  for  airways  course 
lights  (Proposal  22890).  General  Pur¬ 
chasing  Officer,  Panama  Canal,  Wash¬ 
ington,  D.  C.,  will  receive  bids  until 
February  11  for  transmission  line  towers 
(Schedule  2625),  and  until  February  12 
for  wire,  cable  and  electrical  supplies 
(Schedule  2627). 


SOUTHWEST 

— Representatives  of  the  electrical 
industry  interviewed  report  that 
last  week's  business  ran  along  very 
much  as  that  of  the  past  few  weeks. 
Small  orders  were  received  in  con¬ 
tinued  small  but  steady  volume. 

Some  manufacturers  and  jobbers 
have  given  estimates  on  several  large 
jobs,  orders  for  which  will  be  placeil 
soon.  This,  of  course,  keeps  up  the 
optimistic  tone  in  looking  toward 
future  business.  One  order  was  given 
for  relays  and  miscellaneous  oil  circuit 
breaker  and  transformer  equipment 
amounting  to  $10,000,  and  another  order 
amounting  to  $22,(X)0  was  placed  for 
switching  equipment  which  is  to  be 
used  in  a  municipal  power  plant  in  the 
Southwest. 

construction  projects 

Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  plans  outdoor  power  sub¬ 
station  to  cost  over  $75,000.  Board  of  Public 
Utilities.  Kansas  City,  Kan.,  will  receive 
bids  until  February  4  for  power  plant  to 
cost  qver  $100,000.  Public  Service  Com¬ 
pany  of  (Dklahoma,  Tulsa,  Okla.,  plans 
ornamenta)  lighting  system  at  Vinita,  Okla. 
Oklahoma  Gas  &  Electric  Company,  Okla¬ 
homa  City,  Okla.,  plans  extensions  and  im¬ 
provements  in  power  plant  at  Shawnee, 
Okla.  Arkansas-Missouri  Power  Company, 
Blytheville,  Ark.,  plans  hydro  -  electric- 
power  plant  on  Spring  River  to  cost  over 
$300,000.  Texas  Rail  Joint  Company,  Fort 
Worth,  Tex.,  affiliated  with  Illinois  Rail 
Joint  Company,,  Joliet,  Ill.,  plans  plant  at 
Fort  Worth  to  cost  close  to  $100,0(X). 
Hope  Haven  Mechanical  &  Industrial 
School,  Marrero,  La.,  plans  addition  to  cost 
over  $150,000. 

NEW  ENGLAND 

— Inquiries  for  heavy  electrical 
machinery  are  more  active  and 
interest  is  reported  in  a  wide  range 
of  electrical  equipment,  including 
turbo-generators,  institutional  needs 
includvfg  d.c.  machinery  and  marine 
electrical  equipment. 

Recently  an  order  for  a  2,500-kw. 
turbo-generator  was  received  by  a 
prominent  manufacturer.  An  additional 
35,000-kw.  unit  order  will  be  placed 
soon.  Inquiries  are  being  received  in 
good  volume  for  small  power  equipment 
from  many  .state  institutions.  Small 
motor  sales  are  uneven  in  trend.  Ac¬ 
cording  to  one  manufacturer  a  slight 
gain  during  the  first  two  weeks  of  this 
month  is  noted  as  compared  with  the 
previous  month.  Central-station  sup¬ 
plies  are  quiet ;  last  week  an  order  for 
a  bank  of  50  150-kva.  and  200-kva. 
transformers  was  recorded  for  rush 
delivery.  Inquiries  for  insulators  have 
gained,  according  to  one  representative. 
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Announcement  of  the  plan  to  construct 
a  new  substation  in  western  Massachu¬ 
setts  requiring  two  15,000-kva.  trans¬ 
formers  is  encouraging.  Scheduled  ma¬ 
terials  are  steady.  Some  specialties  are 
in  fair  demand,  notably  electric  record¬ 
ing  meters,  electric  clocks  and  interior 
illumination  units. 

CONSTKl’CTtON  PROJECTS 

Board  of  Education,  New  Canaan,  Conn., 
plans  installation  of  manual  training  and 
other  science  departments  iiT  junior  high 
school  to  cost  $300,000,  for  which  bids 
will  be  received  until  February  19.  Nor¬ 
wich  State  Hospital,  Norwich,  Conn., 
plans  installation  of  generator,  engine  and 
auxiliary  power  equipment.  New  Haven, 
Conn.,  has  plans  for  airport  hangars  and 
buildings  at  Morris  Cove,  including  flood¬ 
lights,  etc.,  to  cost  over  $80,000. 

❖ 

MIDDLE  WEST 

— Not  much  change  in  general  busi¬ 
ness  is  noticeable  this  week  in  the 
Middle  West  section.  The  volume 
of  business  is  holding  up  fairly 
well  and  the  constensus  seems  to  be 
that  the  worst  period  for  business 
is  over. 

— Encouraging  reports  are  being 
received  from  all  sections  of  the 
Middle  West  indicating  a  resump¬ 
tion  of  activity  on  a  larger  scale, 
zvith  increased  employment  and  pro¬ 
duction.  Apparently  the  hysteria  so 
prevalent  the  last  half  of  the  year 
has  about  worked  itself  out  and  in¬ 
dustry  is  sanely  making  an  effort 
toward  ri'coz'ery. 

Major  activities  are  in  an  improved 
position  and  it  is  thought  that  the  auto¬ 
mobile  show  in  Chicago  will  add  the 
final  touch  to  improve  conditions  in  the 
automotive  industry.  A  considerable 
amount  of  monev  is  scheduled  by  the 
railroads  for  new  equipment  and  im¬ 
provements,  some  of  which  is  being 
spent  at  this  time.  The  various  utility 
companies  are  proceeding  conserva¬ 
tively,  preparing  for  a  normal  year.  As 
much  construction  work  as  possible  is 
being  started  and  schedules  for  circuit 
revision  work  the  first  quarter  of  the 
year  are  quite  heavy. 

CONSTRUCTION  PROJECTS 

American  Plyw'ood  Company,  New  Lon¬ 
don.  Wis.,  plans  addition  to  cost  close  to 
$100,000.  Henry  B.  Kenny  Company, 
•Minneapolis,  Minn.,  engineer,  is  drawing 
plans  for  a  dairy  products  plant  at  Wilson, 
M  is.,  to  cost  $300,000.  University  of 
Chicago,  Chicago,  Ill.,  has  filed  plans  for 
new  institutional  building  to  cost  $1,200,000. 
Inland  Steel  Company,  Chicago,  Ill.,  plans 
“^trip  and  plate  mill  at  plant  at  Indiana 
Harbor,  Ind.,  to  cost  close  to  $7,500,000. 
benjamin  Rose  Estate,  Cleveland,  Ohio, 
will  build  a  printing  plant  to  cost  $150,000. 
Creat  Northern  Railway  Company,  Minne¬ 
apolis,  Minn.,  has  completed  plans  for 


power  plants  at  Williston,  N.  D.,  and 
Whitefish,  Mont.,  to  cost  about  $90,000 
each.  Duluth,  Minn.,  plans  vocational 
school  to  cost  about  $80,000.  Omaha,  Neb., 
plans  installation  of  electric  traffic  light¬ 
ing  system.  Central  Power  Company, 
Grand  Island,  Neb.,  plans  extensions  and 
improvements  in  power  substations  and 
transmission  lines  at  Kearney.  Neb.,  and 
vicinity,  to  cost  about  $100,000. 

❖ 

PACIFIC  COAST 

— Renewed  buying  of  heavy  equip¬ 
ment  is  definitely  in  evidence  on  the 
Pacific  Coast.  New  construction 
work  will  be  more  extensive  than 
was  earlier  anticipated. 

— Business  in  nearly  every  elec¬ 
trical  branch  seems  visibly  improv¬ 
ing  and  the  impetus  of  the  $20,000,- 
000  Pacific  Gas  &  Electric  campaign 
in  northern  and  central  California 
is  especially  marked. 

Transformer  orders  are  especially 
heavy,  the  past  week  having  included 
an  order  for  three  of  5,000  kva.  capacity 
valued  at  $50,000  for  the  Courtland  dis¬ 
trict,  two  of  5,000  kva.  for  the  Chow- 
chilla  district  valued  at  $30,000,  eight 
1,500  kva.  General  Electric  units  valued 
at  $60,000  for  San  Luis  Obispo,  and 
$15,000  worth  of  Westinghouse  trans¬ 
formers  for  Boise,  Idaho.  Other  inter¬ 
esting  orders  cover  $7,000  worth  of 
General  Electric  crane  motors  and  con¬ 
trols  for  Mare  Island,  a  $20,000  switch¬ 
board  and  other  equipment  for  the  Hilo 
Electric  Light  Company  in  the  Hawaiian 
Islands,  a  carload  of  Westinghouse 
ranges  to  a  Seattle  jobber,  and  thermo¬ 
static  equipment  valued  at  $20,000  for 
Portland.  The  week  certainly  features 
a  variety  of  orders  such  as  1,100  16-in. 
roughed  inside  diffusing  globes  for 
Beverly  Hills,  transformers  and  motor- 
generator  sets  for  the  United  States 
government  at  Fort  Mason,  San  Fran¬ 
cisco.  turbine  spares  and  20  arc-welding 
sets  for  various  navy  yards. 

Prospects  include  new  buildings  to  the 
value  of  $1,500,000  for  a  San  Francisco 
university,  large  street-lighting  projects 
for  San  Mateo  and  Alameda,  where  it 
is  estimated  that  48  duple.x  lights  will 
cost  close  to  $20,000,  and  the  under¬ 
ground  system  nearly  $100,000  addi¬ 
tional;  $1,000,000  government  navy 
appropriations  for  various  barracks  and 
electrical  improvements  along  the  coast, 
and  50  homes  for  the  Chico  district  in 
connection  with  a  lumber  plant. 

Rejecting  one  regular  and  one  irregu¬ 
lar  bid  received  for  furnishing  736  miles 
of  transmission  line  conductor  and 
accessories  for  projected  Seattle- Diablo 
line,  estimated  to  cost  in  excess  of  $800,- 
000,  Seattle  Board  of  Public  Works 
issued  a  new  call  for  bids  designating 
February  5  as  date  for  opening  figures. 


Specifications  written  by  Seattle  munici* 
pal  lighting  department  for  36  150-kva. 
and  24  100-kva.  submersible  trans¬ 

formers  and  252  cable  e.xternal  reactors 
and  incidental  equipment  will  be  taken 
shortly. 

Board  of  Contracts  and  Awards, 
Tacoma,  is  taking  bids  until  February  2 
for  scale  frame,  spouts  and  hoppers, 
platform  stairs  and  gratings  and  mis¬ 
cellaneous  steel  in  connection  with 
completion  of  municipal  steam  plant 
auxiliary  No.  2. 

CONSTRUCTION  PROJECTS 

Los  Angeles  Railway  Company,  Los 
Angeles,  Calif.,  has  plans  for  a  power  sub¬ 
station  to  cost  about  $45,000.  Harbor  Com¬ 
missioners,  San  Francisco,  Calif.,  plan  pier 
building  to  cost  $125,000.  Beverly  Hills, 
Calif.,  will  receive  bids  until  February  10 
for  33,000  ft.  of  lead -covered  cable,  and 
at  the  same  time  for  quantity  of  ball  globes 
for  street  lights.  Santa  Rosa,  Los  An¬ 
geles  and  Eureka,  Calif.,  plan  ornamental 
lighting  systems.  Puget  Sound  Power  & 
Light  Company,  Seattle,  Wash.,  plans 
transmission  lines  in  Snohomish  County  to 
cost  $300,000.  White  River  Lumber  Com¬ 
pany,  Seattle,  Wash.,  plans  purchase  of 
motors  and  other  power  equipment.  Hope 
Mining  Company,  Coeur  d’.Alene,  Idaho, 
plans  reduction  mill  and  electrification  of 
mines,  to  cost  over  $125,000.  South¬ 
ern  Colorado  Power  Company,  Pueblo, 
Colo.,  plans  transmission  line  extensions  to 
cost  about  $200,000. 

❖ 

SOUTHEAST 

— Inquiries  are  on  the  increase  in 
the  Southeast  and  the  general  vol¬ 
ume  of  business  is  reasonably  satis¬ 
factory.  While  purchases  this  week 
are  mostly  of  a  routine  nature,  some 
interesting  orders  are  expected  to 
be  placed  zvithin  the  next  30  days. 

A  power  company  in  Louisiana  or¬ 
dered  regulators  and  oil  circuit  breakers 
amounting  to  $12,000,  while  a  Georgia 
company  ordered  approximately  $17,000 
worth  of  rails  for  its  street  railway. 
Orders  for  two  carloads  of  pole  line 
hardware  were  also  placed  in  Georgia. 
One  company’s  transformer  orders  in 
the  past  ten  days  aggregated  $7,550  and 
its  meter  orders  last  week  totaled  $6,650. 
Some  other  central-station  orders  were 
for  $4,200  worth  of  wire,  $3,100  worth 
of  circuit  breakers  and  $2,650  worth  of 
creosoted  pine  poles.  An  ice  plant  in 
South  Carolina  purchased  electrical 
equipment  amounting  to  $2,000. 

CONSTRUCTION  PROJECTS 

The  Seaboard  Public  Service  Company, 
Chicago,  III.,  plans  the  electrification  of 
the  Delgado  Mills,  Wilmington,  N,  C., 
textile  plant,  recently  acquired,  reported  to 
cost  over  $100,000.  Georgia  Power  Com¬ 
pany,  Atlanta,  Ga.,  contemplates  extensions 
and  improvements  in  power  plants  to  cost 
over  $250,000,  and  will  build  110,000-volt 
transmission  line  from  power  plant  at 
Tallulah  Falls  to  August,  Ga. 
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New  Equipment  Available 


contact.  When  the  relay  has  operated,  a 
target  indicator  is  visible  from  any 
front  angle. 


Compact  Hoist  Has 
Sectionalized  Construction 

A  COMPACT  HOIST  of  sectionalized  con¬ 
struction  to  permit  large-scale  produc¬ 
tion  in  manufacturing  of  interchange¬ 
able  parts  has  been  announced  by  the 
.Shepard  Niles  Crane  &  Hoist  Corpora¬ 
tion.  Bv  the  use  of  the  same  body 


The  switch  consists  of  a  contact 
switch  in  the  coil  circuit  of  the  brake¬ 
line  contactor.  This  contact  switch  is 
held  closed  by  pres.sure  from  an  arm 
mounted  on  a  friction  ring  and  carried 
by  a  rotating  shaft  driven  by  the  motor 
to  be  controlled.  Normally  the  friction 
ring  slips  and  the  arm  exerts  no  pres¬ 
sure  on  the  contact  arm,  but  when  the 
speed  of  rotation  increases  to  definite 
low  value  a  quick-action  and  accurate 
centrifugal  regulator  throws  a  clutch 
that  applies  friction  to  the  ring  and 
thus  exerts  the  pressure  necessary  to 
close  the  brake  contactor  circuit.  This 
contact  remains  closed  until  the  brake 
circuit  comes  into  action  and  the  motor 
slows  down  to  the  critical  trip-speed, 
when  the  centrifugal  regulator  snaps 
back  to  normal  position  and  the  brake 
circuit  is  opened,  disconnecting  the  mo¬ 
tor  from  the  line. 


Lighting  Panels  Permit 
Quick  Connection  Change 

The  “  Sui»ERBA  ”  line  of  lighting 
panels,  composed  of  bakelite  units  of 
curved  design,  in  contrast  to  the  con¬ 
ventional  straight  lines  heretofore  fol¬ 


lowed  in  panelboard  design,  is  announced 
by  the  Bull  Dog  Electric  Products  Com-. 
pany,  Detroit,  Mich.  It  incorporates 
flexible  features  of  design  and  construc¬ 
tion  to  permit  ready  change  of  circuit 
connections  for  both  voltage  and  phase 
without  removing  the  door  and  trim  or 
disturbing  the  wiring  connections. 

Either  plug  or  cartridge  fuse  connec¬ 
tions  and  single-  or  double-pole  switches 
may  be  interchanged  in  these  panels 
without  removing  the  door  and  trim. 
Cartridge  fuse  type  panels  incorporate 
a  fuse  ejector  feature  for  quick  and  easy 
removal  of  cartridge  fuses.  The  panel 
itself  is  complete  dead-front  type,  as  in¬ 
dividual  doors  over  fuse  compartment- 
are  an  integral  part  of  the  faceplates  or 
unit  covers. 


Switch  for  Reverse-Torque  IB  B 

or  Plug-Reverse  Braking  HSsiSJ  “ 

A  SWITCH  FOR  REVERSE-TORQUE  or  plug- 

reverse  braking  of  a.c.  motors  is  an-  with  similar  cases, 
nounced  by  the  Monitor  Controller  Com-  wide.  Four  such  re 
pany,  Baltimore,  Md.  In  operation,  this  side  by  side  on  a  f 
switch  automatically  disconnects  the  glass  front  and  lij 
motor  from  the  line  just  before  it  comes  parts  permit  read 
to  rest,  making  the  switch  particularly  contacts  are  self-a 
suited  to  applications  where  the  slight-  ary  member  being 
cst  motor  rever-al  is  neither  desirable  able  and  the  mova 
nor  permissible.  disk  which  provide 
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